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INTRODUCTION 
 
  Siddha system is one of the antiquated and noble system of medicine 
which is practiced since tamil language was found. This system of medicine 
was practiced by the divine and supernatural scientists (Siddhars). 
 
  According to this system, man and nature are interlinked with one 
another. Any change in the nature or universe will influence the man. 
 
  The salient feature of this system is that which uproots the root cause 
of the diseases and finds perfect remedies for body, soul and mind. Siddha 
system is based on two theories namely Panchabootha and Tridhosa theory. 
 
  According to panchabootha theory – five elements namely prithivi, 
appu, theyu, vaayu and aakayam are the fundamental units of all living 
beings in equal proportions. In Tridhosa or humoural theory- where the 
biological functions of the body mainly depends on vatham, pitham and 
kapam.  
  There is a strong relationship between pachabootha and Tridhosa 
theories. 
                               Vatham – Vaayu + Aakayam 
                                Pitham -  Theyu  
                                Kapam – Prithivi + Appu. 
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  When there is a change in anyone of the proportions, disease occurs. 
    In our system, diagnosis and treatment are from other systems. 
Diagnosis is based on “En vagai thervu” which includes naa, niram, mozhi, 
vizhi, malam, moothiram, naadi and sparisam. Treatment is based on 
“Arusuvai” which also has its basic in the panchabootha theory.  
 
   The post graduate kuzhanthai maruthuvam is a specialized branch in 
our system which deals with the treatment of disease of children upto 12 
years of age. The diseases in children are broadly classified in two categories 
– Ahakarana noigal (diseases that occurs in the intrauterine period) and 
Purakarana noigal (diseases that occurs after child’s birth ie., due to intrinsic 
causes.) 
 
  Today in our country, Pandu is one of the major problem in 
paediatrics.  It mostly affects cell growth and proliferation in tissues like 
nervous system and gastro intestinal tract.  
 
  It also seems to create emotional development problems with 
malnourished children. In order to treat this, a safest and highly efficient 
drug is needed.  That is safe drug “ THIRIPALA MATHERAI” has been 
chosen by me. 
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  In siddha system “PANDU NOI” is more or less  equivalent to “Iron 
Deficiency Anaemia”. “THIRIPALA MATHERAI” is a multi compound 
drug. I would like to estimate the efficacy of the drug. 
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AIM AND OBJECTIVES 
 
  Even though our country is developing one, some of the people are 
still below the poverty line, under poor economic status.  They have been 
suffering from various diseases due to deficiency of nutritents. It is also 
stated that about one-third of the total world population and 60-70% of the 
Indian children are affected by Pandu noi. It is essential to findout a simple 
drug to treat this disease. The drug should be easily available, economic, 
easily administered and also effective in smaller doses. I found from our 
siddha literature that “THIRIPALA MATHERAI” possess the above 
characters. This is the reason for selecting this drug. 
 
 The aim of the study on “PANDU NOI” is to create a new approach in 
diagnosis for this thesis and to find out a safe, perfect remedy. 
 
OBJECTIVES: 
1. To take authentic measures and review the ideas of “PANDU 
NOI” as indicated in Siddha Literature and to know the efficacy of 
the trial medicine. 
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2. To have an idea about the prevalence of Pandu Noi with reference 
to Age, Sex, Socio-economic status, Seasonal variations, Poverty, 
etc., 
3. To know the extend of correlation of aetiology, classification, 
symptomatology, diagnositc methods and line of treatment 
compared with iron deficiency anaemia. 
4. To know the alteration of the disease under the topics of 
Mukkutram, Udal Kattugal, Poripulangal, Envagai Thervugal, 
Neerkuri, Neikuri. 
5. To make a clinical trial of patients with the trial medicine 
“THIRIPALA MATHERAI” in the treatment of Pandu Noi. 
6. To make use of modern parameters in the investigation side to 
confirm the diagnosis and to follow the progress of patients. 
7. To elicit the biochemical analysis and pharmacological action of 
the trial medicine. 
8. To make an awareness among the parents about preventing the 
disease in children. 
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REVIEW OF LITERATURE 
SIDDHA ASPECT 
 
!! sqk<k!lVk<Ku!Ljxbqz<!Ofibqje!Lg<Gx<x!nch<hjmbqz<?!uik?!
hqk<k?!ghlig!hqiqk<Kt<tei</!!flK!lVk<KuLjx!S,g<Gg!dmZg<Gl</!
^<K~z!dmZg<Gl<lVk<Ku!upqLjx!uf<Kt<tK/!
!
!! hi{<M!Ofib<!uv!Lkz<!giv{lig!-Vg<Gl<!Gx<xl<!hqkkliGl</!
weOu!hqk<kk<jkh<!hx<xq!uqiquig!uqtg<gqBt<Ote</!
!
hqk<kl<;< << << < !
! !hR<sH,k!nch<hjmbqz<! -k! kQbqe<!%X/! fzlie!dmzqz<! fic!!
2;! ½! ;! ¼! ! we<xuiX! -Vg<Gl</! ! )-f<k! uqgqkl<! liXl<! OhiK*/!!
d{uqz<! Wx<hMl<! lix<xl<?! Sx<Xh<Hx! S,p<fqjz!lix<xl<?! hqk<kl<! lix<xl<!
njmf<K!)hi{<M*!hqk<k!Ofib<gt<!dmzqz<!Wx<hMgqxK/!
!
hqk<kl<!!< << << < .!dmzqz<!-Vg<Gl<!-ml<;< < < << < < << < < < !
!! hqr<gjz?!fQi<h<jh?!Lpr<jg?!-Vkbl<?!kjz?!ogih<H,p<?!df<kq?!
hqvi{uiB?!-jvh<jh?!uqbi<ju?!fiuqz<!DXl<!fQi<?!osf<fQi<?!svl<?!g{<?!
Okiz<!
!
ohiKGxqG{l<;<<< !
• ouh<hl<!
• %i<jl!
• ofb<h<H!
• ofgqp<s<sq!
!
!hqk<kl<!wf<k!ohiVTme<!OsVgqxOki?!nke<!G{k<jk!njmBl</!
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!
!
-bx<jg!G{r<gt<;< < << < << < < !
!! osiqk<kz<?!ue<jl?!oul<jl?!ole<jl?!hii<ju?!hsq?!fQi<Oum<jg?!
Sju?!ytq?!fqjeh<H?!nxqU/!
!
ue<jl!njmBl<!OhiK!Wx<hMl<!G{r<gt<!
• ng<gqeq!
• Htqh<H!
• DXf<ke<jl!
• sz'hl<!
• G'vl<!
• givl<!
!
wkqi<G{r<gt<< < << < << < <!
• Gtqi<s<sq!
• -eqh<H!
• fqjzk<kqVk<kz<!
• ogm<c!
• sif<kl<!
• jgh<H!
!
hqk<kk<kqe<!okipqz<gt<;< < < < << < < < << < < < < !
2/ dmz<!ouh<hk<jk!nkqgiqg<Gl<!
3/ dmZg<G!lR<st<?!osf<fqxl<!ogiMk<kz<!
4/ osiqliek<kqz<!dmz<!ouh<hk<jk!nkqgiqk<kz<!
5/ uqbi<ju!d{<mig<gz<!
 8 
6/ -vk<kk<jk!nkqgiqk<kz<!lx<Xl<!outqk<kt<tz<!
7/ g{<?!lzl<?!sqXfQVg<G!lR<st<!fqxl<!kVkz<!
8/ Ogihl<?!!fqjzbqz<ziK!-Vk<kz<!
9/ Htqh<H!Sju!kVkz<!
!
osf<fQi<!dVuig<gl<;< Q < < << Q < < << Q < < < !
!! -jvh<jhbqz<! osiqliel<! fjmohXl<! OhiK! sivl<! Lkz<! fitqz<!
dVuiGl</! hqe<! -v{<mil<! fitqz<! sivl<?! osf<fQvig! liXl</! &e<xil<!
fitqz<!Deig!liXl</!fie<gil<!fit<!ogiPh<hig!liXl</!hqe<!Jf<kil<!
fit<! wZl<higUl</! Nxil<! fit<! &jtbigUl<?! Wpil<! fit<! Sg<gqzl<!!
)n*!SOvi{qkligUl<!liXl</!
!
! Lkzqz<! dVuiGl<! sivl<?! osf<fQi<?! dml<hqz<! ! De<?! fvl<H?!
d{<migUl<! wZl<Hgt<! ue<jl! njmbUl<! giv{ligUl<! -Vg<Gl</!
nju!lix<xl<!njmBl<!OhiK!dmz<!kiKg<gt<!lix<xl<!njlgqxK/!!!
!
!! hi{<MOfibqz<!sivl<?!osf<fQi<!hikqh<hjmgqxK/!
!
!! flK! dmz<! WP! dmz<! kiKg<gtiz<! dVuieK! ! .! ! sivl<?!
osf<fQi<?!D{<?!ogiPh<H?!we<H?!&jt?!Sg<gqzl<! /!!SOvi{qkl</!-f<k!
WP! kiKg<gTl<! dmzqje! fe<eqjzbqz<! jug<g! dkUgqxK/!
osf<fQVg<G! hqk<kk<kqe<! h{<Hgjtg<! ogi{<mK/! dml<hqz<! Wx<hMl<!
uti<s<sqjk! lix<xk<kqx<G! Lkz<! nch<hjmg<! giv{lig! -Vh<hK!
GVkqkie</!
!
Sju!–!hqk<kl<;< << << < !
! dh<H! →!kQ! + fQi<!
! Htqh<H!→!l{<!+ kQ!
! gii<h<H!→!gix<X!+ kQ!
 9 
!
dh<H?!Htqh<H!gii<h<H!!→!!! kQbqe<!%X!-Vh<hkiz<!hqk<kk<jk!!
nkqgiqg<gs<!osb<Bl</!!
!
weOu!-kx<G!ouh<h!uQiqbl<!-Vg<Gl</!
!
! “HtqKui<<<<!uqR<Sr<gxq!bix<H,iqg<Gl<!uikl<< < < < < << < < < < << < < < < <!
! ytqBui<!jgh<Ohxqz<!hqk<kR<sQXl<!< < < < < Q << < < < < Q << < < < < Q < .!gqtqolipqOb!
! gii<hqhq{qh<H!uqR<sqx<!ghl<!uqR<SR<sm<c!vkR< < < < < < < << < < < < < < << < < < < < < < << <<!
! Osvh<!H{i<!Ofib[giOk< << << < ”!
! ! ! ! ! ! ! .!g{<[silqbl<< << << <!
!
Kui<h<H?!-eqh<H?!!jgh<H?!hqk<kk<jk!sle<hMk<Kl<!Sjugt<?!-kx<G!sQk!
uQiqbl<!-Vg<Gl</!
!
! “hqk<klkq!giqh<hqe<!OhSl<!hiqgivl<< < < < << < < < << < < < <!
! Sk<kk<!KuOviM!osiz<zqeqh<Hs<!sk<kiGl</< < < < < < << < < < < < << < < < < < < !
! jgh<Hs<!SjuOb!gVKuke<!uQX< < < Q< < < Q< < < Q !
! wb<HjmB!ole<Xjvk<kiiqr<< < < << < < << < < <G/”!
! ! ! ! ! ! ! .!g{<[silqbl<< << << <!
!
!
hqk<kl<!OgmjmBl<!OhiK!Kui<h<H?!-eqh<H?!jgh<H!SjuBjmb!
lVf<KgjtOb!ogiMk<kz<!Ou{<Ml</!
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hi{<M!Ofib<< << << <!
OuXohbi<gt<;< << << < !
!! ouTh<HOfib<?!ou{<jlOfib<?!ou{<hi{<ml<!
!
-bz<;<<< !
!! -bx<jg!fqxl<!lixq!dmz<!ouTk<K?!g{<?!fgg<g{<!-jugjt!
fQg<gqh<!hii<g<gqz<!GVkqbqe<xq!ouTk<kqVg<Gl<!OfibiGl</!!
.Ofib<fimz<!Ofib<Lkz<!fimz<!hGkq!3< < < < << < < < << < < < < !
!
Ofib<!uVl<!upq;< << << < !
!! “hqxf<kfit<!hqt<jtg<Gk<!kioe!fe<xib<< < < < < < << < < < < < << < < < < < <!
! hqkiuiOz!hq{qBmzqe<!OlOz!Okie<Xl<< < << < << < <!
! “uqjebK!uVG!Ofi<jl!uqhvli!Bjvg<gg<Ogtib<< < < << < < << < < <!
! njebK!uigk<!kiE!lhieeil<!uiB!%c< << << < !
! HjebK!gQp<&!zk<kqx<!Hg<gqeiz<!kcg<Gl<!OkGl<Q < < < < < < < <Q < < < < < < < <Q < < < < < < < <!
! gezK!olk<kg<!gi[l<!g{<{K!ouTg<Gf<kiOe< < < < < << < < < < << < < < < < ”!
. hiz!uigml<!)lV/ohie<!GV!sqOvie<l{q*/< < << < << < < !
!
!! “fiole<x!osiz<ZgqOxil<!hi{<M!uf<k!< < < < << < < < << < < < < !
! fzlie!gVllK!osiz<zg<!OgT< << << < !
! kiole<x!kib<kf<jk!lel<!Ofigs<!osb<kiz<< < < < < < << < < < < < << < < < < < <!
! kv{qkeq!Zt<t!uig<Gl<!ne<Oh!osiz<z!< < < < << < < < << < < < < !
! uiole<x!uqVh<hpqkkz<!osuq!Suis< < << < << < < !
! lix<Xl<!ohib< << << < <!osiz<zzir<!givR<!osb<kz<< < < < < << < < < < << < < < < <!
! Ouole<x!gVllK!hqk<kOlxq< << << < !
! ouXk<kkmi!ouh<H!lqR<sqg<!jggiOzib<Ou< < < < << < < < << < < < < ”!
! ! ! ! ! .!ngk<kqbi<!uigml<< < << < << < <!
!
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! ngk<kqbi<! uigmk<kqe<! %x<Xh<hc! ohx<Oxiiqe<! Ohs<js!
lkqg<gilZl</!!ohib<!Ohs<sqeiZl<?!Ogihh<hMukqeiZl<!dmzqz<!hqk<kl<!
nkqgiqg<Gl<!dmz<!Osii<U!Wx<hMl</!
!
! “Gk<kqMl<!uikfic!%cMl<!hqk<kk<Okim< < < < << < < < << < < < < !
! kk<kqOb!fmg<Gligqz<!siQvOl!olk<K!uk<kq< < < Q < << < < Q < << < < Q < < !
! olk<kOu!uib<fQVxq!OleqBl<!< < Q << < Q << < Q < ouTk<Kg<!gi[l<< < << < << < <!
! hqk<k!hi{<M!Ovigole<X!Ohsqeii<!S,kib<k<kiOe< < < < < << < < < < << < < < < < !
! S,k{quik!fic!Sk<kqOb!hqk<kk<Okim< < << < << < < !
! Vk{qObi!{ie<!Ohiz!fqlqi<f<kjlf<!OkiMligqz<< < < < << < < < << < < < <!
! Z~Oxib<!uiMr<g<[!LkqvLl<!uk<kqh<!OhiGl<< < < < < < << < < < < < << < < < < < <!
! uikpq!hi{<MOhivgl<!uiz<lQgi<!hiquib<s<!osie<eib<< < < Q < < < < << < < Q < < < < << < < Q < < < < <”!
! ! ! ! ! ! ! .!!uiz<lQgqbi<!juk<kqbl<< Q < < << Q < < << Q < < <!
!
!! uikLl<!hqk<kLl<!Osi<f<K!dlqp<fQi<!nkqgh<hMl<!Okiz<!ouTg<Gl</!
!
!! ! “GxqR<sq!uV!fqzk<kqx<!ogix<x!L{<c!vk<kl<< < < < < < << < < < < < << < < < < < <!
! ! ! dxqR<squV!SvL{<mil<!nxqRjv< < << < << < < g<< <<!
! ! jgbOl!kr<Gkvk<!kijl!uz<jzBr<!gkqg<gl<< < < < < << < < < < << < < < < <!
! ! ! JbOl!kr<Gl<<< << <<!nxq”!
! !
! ! ! .!hkii<k<k!G{!sqf<kil{q< < << < << < < !
!
! ! “gVkqb!lQeqe<!Lt<Tl<!gzf<Klq!ofb<bqz<!uiZl<Q < < < < < < <Q < < < < < < <Q < < < < < < <!
! ! lVuqb!wZl<Hr<!gz<Zl<!lr<jgbi<!lVf<kQMl<< < < < < < < Q << < < < < < < Q << < < < < < < Q <!
! ! hVgqb!hpR<Osix<xiZl<!hplz!fqjxjgbiZl<< < < << < < << < < <!
! ! lVgqb!lbqi<gtiZl<!uf<kqMl<!OfibkiO< < < << < < << < < < l!
! ! Hxujv!B{<jgbiZl<!Ohig!fQV{<jgbiZl<< < Q < << < Q < << < Q < <!
! ! SvtOu!Lmg<gqg<!ogi{<M!Lxg<gqmg<jgbiZl<< < < < < << < < < < << < < < < <!
! ! ohVg!ou{<omipqbqeiZl<!hqxg<gOfiobe<Ox!giO{< < < << < < << < < < ” 
        .!Okjvbi<!uigml<< << << <!
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!
!! Okjvbi<! uigmk<kqe<! %x<Xh<hc! lQe<! Lt<tqeiZl<?! Lc?! we<H?!
gt<?! hjpb! OsiX?! liShcf<k! GcfQi<?! kuxie! Ljxbqz<! dxg<gl<!
ogit<ukiZl<!hi{<M!Ofib<!d{<migqxK/!
!
hi{<M!Ofib<!!< << << < .!GxqG{r<gt<;< << << < !
!! nkqglie! dmz<Osii<U?! &s<Suqm! sqvll<?! g{<! hii<ju! ytq!
Ge<xz<?!lbg<gl<?!lii<H!hmhmh<H?!!dmz<!ouTk<kz</!
!
ohiKGxqG{r<gt<;< << << < !
!! “osmlK!hqk<k!fQviz<!oktqk<kkiz<!Okg!olr<Gl<< Q < < < < << Q < < < < << Q < < < < <!
! gmlK!geg<g!U,kqg<!g{< << << < <[Ol!ouTg<Gf<!kiOe< < << < << < < !
! ouTk<kqM!lqv{<mi{<!mieiz<!uqjebp!S,pg<!Ogtib<< < < < < << < < < < << < < < < <!
! gjtk<kqM!smzf<!ke<eqz!gezkib<!uxm<sq!gi[l<< < < < < << < < < < << < < < < <!
! hPk<kqMf<!Okg!&kqh<!hi{<M!Ohizil<< < < < << < < < << < < < <”!
! ! ! ! ! .!hizuigml<!)lV/ohie</!GVsqOvie<l{q*< < << < << < < !
!
hizuigmk<kqe<!%x<Xh<hc?!g{<!ouTk<kz<?!dmz<!uxm<sq?!dmx<Osii<U?!
uQg<gl<!d{<miGl</!
!
!! “d{<miGl<!Oujt!ke<eqz<!OkgOfi<jl< < < < << < < < << < < < < !
! ! dXkqbib<s<!osiz<ZgqOxe<!fe<xib<hiV< < < < < << < < < < << < < < < < !
! G{<mie!Lgl<!g{<gt<!dkM!fig<G< < < < << < < < << < < < < !
! ! Gxqh<hie!uib<!OuGl<!OkgLx<Xl<< < < < << < < < << < < < <!
! ou{<mig!OuBzi<f<K!ou{<jl!bigq< < < << < < << < < < !
! ! uqvz<giz<gt<!LPukqZl<!vk<kl<!ux<xq< < < < < < << < < < < < << < < < < < < !
! g{<mie!giz<gt<!kie<!k{qf<K!f< < < < << < < < << < < < < qx<Gl<< << << <!
! ! gVuie!ficbK!olKuib<h<ohiOl< << << < !
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! OhiOl!kie<!kQher<gt<!lm<Mh<hm<M< Q < < < < << Q < < < < << Q < < < < < !
! ! ohizquie!g{<upqgt<!ohiVk<Kk<!Okie<Xl<< < < < < << < < < < << < < < < <!
! NOl!kie<!nsg<kqB!libisr<!g{<M< < < << < < << < < < !
! ! nui<!fjmBl<!kti<f<K!ohV&s<Sg{<M< < < < < << < < < < << < < < < < !
! &zOlkie<!&i<s<jsBme<!lii<Kck<K< < < < < << < < < < << < < < < < !
! ! Lcuie!g[g<gizqz<!uQg<gL{<mib<< < Q < < << < Q < < << < Q < < <!
! kiOl!kieqVkbk<kqe<<< <!ukef<!ke<eqx<!< < < << < < << < < < !
! ! KVk<kqfgi<!sk<klK!Ogm<Gl<!hiOv< < < < << < < < << < < < < ”!
! ! ! ! ! ! ! .!ngk<kqbi<!G{uigml</< < << < << < < !
!
!! ngk<kqbi<!G{uigmk<kqe<!%x<Xh<hc!Okiz<!uxm<sq?!Lgl<?!g{<?!
fig<G?!fgg<g{<!Lkzqbe!ouTk<kz<?!dmz<!Osii<U?!ficfjm!GjxU?!
hsqbq{<jl?!g{<!-jl!uQr<gz<?!&s<S!uir<gz<?!lii<H!hmhmh<H?!&m<M!
uQr<gz<!d{<miGl</!
!
! “dx<xOkii<!ne<eOhkl<!nOvisg!Lkvlf<kl<< < < < < << < < < < << < < < < <!
! Lx<xqlii<H!Ofib<!&kkqvl<!ohie<eqe<!ue<jl< < < < < < << < < < < < << < < < < < < !
! out<tqOsi<!Hxr<giz<!jguQg<gLmz<!ouTk<kz<< < < < Q < < < << < < < Q < < < << < < < Q < < < <!
! Oui<k<kz<hx<xq!okig<gqx<gib<!h{qk<kqb!hi{<MuiOl< < < < < < < < << < < < < < < < << < < < < < < < < ” 
     - ngk<kqbi<!juk<kqb!vk<kqes<!SVg<Gl<< < < < < < << < < < < < << < < < < < <!
!
!! ngk<kqbi<!juk<kqb!vk<kqes<!SVg<gg<!%x<Xh<hc!hsqbqe<jl?!lii<H!
uzq?! sqXfQi<! fqxl<! lix<xl<?! g[g<giz<! uQg<gl<?! g{<! -jl?! uQr<gz<?!
dmz<!ouTk<kz<!d{<miGl</!
! !
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hi{<M!Ofibqe<!ujggt<;< < << < << < < !
!! hz<OuX!sqk<k!lVk<Ku!Hk<kgk<kqe<!nch<hjmbqz<!!
!! ! B,gq!sqf<kil{q!911<<< ! .! 7!
• uikh<hi{<M!
• hqk<kh<hi{<M!
• ghh<hi{<M!
• Lg<Gx<xh<hi{<M!
• uqmh<hi{<M!
• l{<[t<!hi{<M!
!
! ! Ovig!fqi<{b!sivl<< << << <! .! 6!
• uikh<hi{<M!
• hqk<kh<hi{<M!
• ghh<hi{<M!
• Lg<Gx<xh<hi{<M!
• uqmh<hi{<M!
!
! ! c/uq/!sil<hsqul<hqt<jt< < << < << < < !.! 7!
• uikh<hi{<M!
• hqk<kh<hi{<M!
• ghh<hi{<M!
• Lg<Gx<xh<hi{<M!
• DK!hi{<M!
• fQi<h<!hi{<M!
!
! ! !
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ngk<kqbi<!G{uigml<< < << < << < <! .! 6!
• uikh<hi{<M!
• hqk<kh<hi{<M!
• ghh<hi{<M!
• Lg<Gx<xh<hi{<M!
• uqmh<hi{<M!
!
! ! juk<kqb!siv!sr<gvgl<< < << < << < <!.! 6!
• uikh<hi{<M!
• hqk<kh<hi{<M!
• &zh<hi{<M!
• &zhqk<k!hi{<M!
• uqmh<hi{<M!
!
! ! ke<uf<kqiq!juk<kqbl<< < < << < < << < < <! .! 8!
• uikh<hi{<M!
• hqk<kh<hi{<M!
• ghh<hi{<M!
• Lg<Gx<xh<hi{<M!
• hqk<kuikh<!hi{<M!
• se<equikh<!hi{<M!
• jhk<kqbh<!hi{<M!
!
! ! nEOhig!juk<kqb!Oku!vgsqbl<< << << <.!7!
• uikh<hi{<M!
• hqk<kh<hi{<M!
• ghh<hi{<M!
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• Lg<Gx<xh<hi{<M!
• uqmh<hi{<M!
• lqVkqgih<Hg<kh<!hi{<M!
!
! ! hvvisOsgvl<<<<!.! 6!
• uikh<hi{<M!
• hqk<kh<hi{<M!
• ghh<hi{<M!
• se<eqh<hi{<M!
• lqVkqgih<!hi{<M!
!
! ! \Qu!vg<silqVkl<Q < <Q < <Q < <! .!6!
• uikh<hi{<M!
• hqk<kh<hi{<M!
• ghh<hi{<M!
• kqiqOki]h<hi{<M!
• lqVkqgih<Hg<kh<!hi{<M!
! !
!
Gl<hLeq!hizuigml<! .6!
! ! lkjz!Ofib<! ! .8!
!
Gpf<jkgt<!Ofib<gt<!< < < << < < << < < < .!sqkl<hvki[h<hqt<jt< < << < << < < !
!
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uikh<hi{<M;< << << < !
!
! “ouTk<Kh<Ohil<!uikolEl<!hi{<MkiEl<< < < < < << < < < < << < < < < <!
! ! outqxqbr<gl<!ohit<tZ{<mib<!klV!uQPl<< < < < < Q << < < < < Q << < < < < Q <!
! gPk<kqe<!gQp<!Okb<f<K!gg<gzqVl< < Q < < < << < Q < < < << < Q < < < < z<!gim<Ml<< < << < << < <!
!! ! g{<!ouTk<K!gXh<hig!ovk<kl<!uQPl<< < < < < Q << < < < < Q << < < < < Q <!
! hPk<k!hpl<Ohiz<!hKr<Gl<!dkvl<g{<mib<< < < < < < < << < < < < < < << < < < < < < <!
! ! hii<kkqMgqz<!hthtoue!lqe<eqg<!gi[l<< < < < << < < < << < < < <!
! osHk<kqMl<!OsijzGbqz<!lbqOz!Ogtib<< < < << < < << < < <!
! ! Oskr<gt<!uiviK!kqxlib<s<!osb<Ob< < < < << < < < << < < < < ” 
 
   dmz<!ouTk<kz<?!!g{<!gV!fqxljmkz<?!!Okiz<!hphph<H!
gi[kz</!
hqk<kh<!hi{<M;< < << < << < < !
!! !
! “okih<HTl<!ubqXl<!kt<tq!Gm<z<ke<eqz!Dx<x!L{<mib<< < < < < < < < < << < < < < < < < < << < < < < < < < < <!
! kh<hqjt!Ohiz<!kqv{<M!siQvUl<!ouTh<Oh!ObXl<< < < Q < < << < < Q < < << < < Q < < <!
! jlh<HXl<!GpzqeiOt!uiBzi<f<kqVg<Gl<!g{<mib<< < < < < < < << < < < < < < << < < < < < < <!
! -h<hc!G{r<gt<!g{<miz<!-k!hqk<khsjt!hi{<om< < < < < < << < < < < < << < < < < < < ”!
!
!! ubqX! Dkz<?! ogih<Ht<! uQg<gl<?! Gmz<! uQg<gl<?! Okiz<! uxm<sq!
gi[l</!
!
sqOzx<heh<!hi{<M;< < << < << < < !
!! “Hg<gqMl<!Osx<hhi{<M!ohi< < < << < < << < < < Vf<kqb!G{Ol!ke<eqz<< < << < << < <!
! gg<gqMl<!ovk<kl<!OhiOz!g{<ouTh<hiGl<!Oleq< < < < < < << < < < < < << < < < < < < !
! sqg<gqMl<!sqXfQi<!Ohkq!sqXgOu!og{<jm!hx<xq< < Q < < << < Q < < << < Q < < < !
! ohig<gqMl<!okih<Ht<Sx<xq!ohiVf<kqb!SmjzOsVl<< < < < < < << < < < < < << < < < < < <”!
!! GVkquif<kq?!!g{<!out<uqpq!dmz<!ouTk<kz<?!!sqXfQi<g<!gm<M?!!
lzg<gm<M?!!df<kqbq<z<!fQi<!Osi<kz<!d{<migq!lv{l<!Wx<hMl</!
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vg<kh<!hi{<M;< < << < << < < !
!! “siVOl!ovk<k!hi{<M!siQvk<jk!SVg<gq!OlZl<< < Q < < << < Q < < << < Q < < <!
! DVOl!nr<golz<zil<!d{i<f<kqMl<!dkvl<!uql<Ll<< < < < < < < < << < < < < < < < << < < < < < < < <!
! giXOl!&g<gqz<!ovk<kl<!!g{<lR<st<!fqxOl< < < < < < << < < < < < << < < < < < < !
! NVOli!nxqf<kqmilz<!nb<Obpqz!lv{liOl< < << < << < < ” 
 
 dmz<!wjm!Gjxkz<?!niqh<H?!GVkquif<kq?!g{<!lR<st<!fqxlig!
lixq!6!Lkz<!8!fim<gtqz<!lv{l<!Wx<hMl</!
!
l{<[~{<!ouTh<H!Ofib<;< < < << < < << < < < !
!! sqX! Gpf<jkgTl<?! sqX! ubkqeVl<?! gVUx<x! oh{<gTl<?! l{<!
sil<hz<?!osr<gz<?!kqVfQX?!gx<H,vl<!-ux<xqe<!lQK!keqk<k!-s<jsogi{<M!
ntU!gmf<K!d{<hkiz<!gi[l<!OfibiGl</!!dm<ogi{<m!ohiVTg<G!
Wx<h! ubqX! Dkz<?! osiqbijl?! uif<kq?! gpqs<sz<?! Svl<?! ubqx<Xh<HP!
Lkzqb!Ofib<gt<!g{<M!dmz<!olzqf<K!GVkq!ux<xq!ouTk<K!uQr<gq!
liIH!Kck<kz<!Lkzqb!GxqG{r<gjt!gim<Ml</!!
!
nsik<kqb!hi{<M;< << << < !
!! “NXOl!nsikqbhi{<M!nr<gLl<!ouTh<hkigq< < < << < < << < < < !
! sQXOl!oki{<jmg<Gt<Ot!sqz<zqm<mjmk<kih<!ohiOzQ < < < < < < <Q < < < < < < <Q < < < < < < < !
! fiXOl!Okgolr<Gl<!fMg<gqMl<!dkvl<!ux<xq< < < < < << < < < < << < < < < < !
! hiXOl!hkqOepil<!fit<<< <!hgi<f<k!fz<zqjth<!H{<miOl< < < < < << < < < < << < < < < < ”/!
!
! “-jtkkqMl<!giXH,xib<!-VlZl<!&s<Sl<!Lm<c< < < < < << < < < < << < < < < < !
! gjtk<kqMl<!jgBl<!giZl<!g{<{K!&cg<!ogit<Tl<< < < < < < < << < < < < < < << < < < < < < <!
! kjtk<kqMl<!hizi<g<G!skqbK!uivioke<X< < < < << < < < << < < < < !
! uqjtk<kqMl<!lbqOz!Ogtib<< < << < << < <”!
!
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!! dmz<! ouTh<H?! oki{<jmg<! Gtqvz<?! dmz<! fMg<gl<?! ! ogm<m!
fix<xl<?!&s<Sk<!kq{xz<!Wx<hm<M!28!fitqz<!lv{l<!Wx<hMl</!
!
hi{<M!<<< –!okimi<!Ofib<;< << << < !
!! hi{<M! Ofibqz<! ghl<! nkqgiqk<kiz<! Osijh! Okie<Xl</! hqk<kl<!
OlZl<!nkqgiqk<K!lR<st<!gilijz!Ofib<!Wx<hMl</!
!
! “uqtl<hOu!hi{<M!Lx<xqVg<Gl<!OhiK< < < < << < < < << < < < < !
! lQxqOb!hqk<ku <^Kkjeh<!Hsqk<kiz<Q < < < < <Q < < < < <Q < < < < <!
! H,{<cMOl!gilijz!obe<El!Ov< << << < igl<<<<”!
! ! ! ! ! ! .!B,gqLeq!
!
hi{<M!Osijg;<<< !
!! “kqlqi<kqMl<!dmzokr<Gl<!OsvOu!uQg<gL{<mil<< < < < Q < < << < < < Q < < << < < < Q < < <!
! klqi<kqMl<!ubqXuf<K!kt<tqMl<!lzl<uqmiK< < < < < << < < < < << < < < < < !
! gli<kqMl<!-jllcBl<!g{<uqpq!okiqf<kqmiK< < < < << < < < << < < < < !
! kqlqi<f<kqMl<!lVf<ke<Xl<!kqm<ome!Lg<Gl<!kiOe!< < < < < < < < << < < < < < < < << < < < < < < < < !
! Lg<gqMl<!&g<gqz<!fQ< < < < Q< < < < Q< < < < Qvil<!Lkqb!fiux{<M!kigl<< < << < << < <!
! Kg<<<<gqMl<!Gmz<!fQOvx<xl<!Kb<b!ou{<!hR<S!OhiOz< < Q < < < < << < Q < < < < << < Q < < < < < !
! hx<xqOb!ngl<!ouTk<K!hvf<K!Olz<&s<S{<mil<< < < < < < < << < < < < < < << < < < < < < <!
! lf<kqv!uijzh<hi{<M!lv{ole<xxqb!ziOl< < < << < < << < < < ”!
!
! ! ! ! ! ! .!lkjz!Ofib<!lVk<Kul<< < << < << < <!
!
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Lg<Gx<x!OuXhiMgt<;< < << < << < < !
!! sqk<k! lVk<Ku! Ljxh<hc! dml<hieK! :7! kk<Kur<gtiz<!
Ng<gh<hm<mK/! kk<Kuk<kqz<! WOkEl<! lix<xl<! Wx<hMlieiz<! Ofib<!
Wx<hMl</!Lkz<!lix<xlieK!hR<s!H,k!nch<hjmbqz<!Wx<hMl</!nke<!hqe<!
Lg<Gx<xl<! hikqg<Gl</! hqe<ei<! kk<Kur<gt<! hikqg<gh<hMl</! kiKg<gTl<!
lzr<gTl<!dmzqz<!GxqG{r<gjt!d{<mig<Gl</!
!
! ! “ogit<Ou!nhg<Gu!Ohi< << << < ]{k<kqeiZl<< << << <”!
. ngk<kqbi<!G{uigml<< < << < << < <!
. !
!! hi{<M! Ofibqz<! hqk<kl<! hikqg<gh<hm<M! kQ! H,kl<! Gx<xljmf<K!
hsqbqe<jl! Wx<hMk<Kl</! nkeiz<! -vsk<kiK?! -vk<kkiK! lix<xljmf<K!
dmz<!ouTk<kz<?!dmz<!Osii<U?!dmz<!wjm!Gjxkz<!d{<miGl</!
!! d{U! OuXhim<miz<! .! ! -Vl<Hs<! sk<K! Gjxuqeiz<! nex<!
hqk<kLl<?!-vR<sghqk<kLl<!lix<xljmBl</!!
!
uikl<;<<< !
-Vg<Glqml<;< << << < !
!! nhiee<?!lzl<?!-mgjz?!uqf<Kh<jh?!-Mh<ohZl<H?!Okiz<?!fvl<H?!
&m<Muzq?!Lc!lx<Xl<!kjs!
2/hqviee<;<<< !
!! hi{<M!Ofibqz<!&s<Sk<kq{xz<!Wx<hMl<!
3/nhiee<;!<<< !
! hi{<M!Ofibqz<!gpqs<sz<?!sqXfQi<!GjxU!d{<mig<Gl<!
4/uqbiee<;<<< !
!! hi{<M! Ofibqz<! dmz<! uQg<gl<?! g{<?! dkM! ouTk<kz<!
d{<miGl</!
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5/!sliee<;<<< !
! hi{<M!Ofibqz<!hsqbqe<jl!Wx<hMl</!!
6/!dkiee<<<<;!
!! hi{<M!Ofibqz<!nkqg!fQi<!Oum<jg!d{<miGl</!!
7/!fige<;<<< !
!! g{<!fqxl<!hikqh<hjmkz<!
8/!%i<le<;< << << < !
!! -bz<H!
9/!gqVgve<;<<< !
! hsqbqe<jl!d{<miGl<!
:/!Okukk<ke<;< << << < !
! K~g<glqe<jl!d{<miGl</!
21/!keR<osbe<;< << << < !
!! hikqh<hjmbiK/!
hqk<kl<;< << << < !
-Vg<Glqml<;< << << < !
!! hqr<gjz?!fQi<h<jh?!Lpr<jg?!-Vkbl<?!kjz?!ogih<H,p<?!df<kq?!
hqvi{uiB?!-jvh<jh?!uqbi<ju?!fiuqz<!DXl<!fqI?!osf<fQi<?!svl<?!g{<?!
Okiz</!
!
2/!nex<hqk<kl<;< < << < << < < !
!! hi{<M!Ofibqz<!hsqbqe<jl!d{<miGl</!
3/!hqvisg!hqk<kl<< << << <!
! hi{<M!Ofibqz<!g{<?!!Okiz<!ouTk<kz</!
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4/!-vR<sghqk<kl<< < << < << < <!
!! hi{<M!Ofibqz<!g{<?!Okiz<!ouTk<kz</!
5/!NOzisg!hqk<kl<< << << <!
! -bz<H!
6/!sikg!hqk<kl<< << << <!
! hi{<M!Ofibqz<!okipqz<!siquv!osb<bLcbilz<!dmz<!Osii<U!
d{<miGl</!
!
ghl<;<<< !
-Vg<Glqml<;< << << < !
!! slieuiB?! ! uqf<K?! ! kjz?! fig<G?! ogiPh<H?! wZl<H! l\<j\?!
GVkq?!&g<G?!lii<H?!fvl<H?!wZl<H?!&jt?!g{<!lx<Xl<!&m<Mgt<!
!
2/!nuzl<hgl<;< << << < !
!! hi{<M!Ofibqz<!&s<S!kq{xz<!d{<miGl</!
!
3/!gqOzkgl<;<<< !
! hi{<M!Ofibqz<!hsqbqe<jl!d{<miGl</!
!
4/!Ohikgl<;<<< !
! hi{<M!Ofibqz<!hsqbqe<jl?!Sjubqe<jl!d{<miGl</!
!
5/!kx<h<hgl<;< < << < << < < !
! -bz<H!
!
6/!sf<kqgl<;< << << < !
! -bz<H!
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hq{qbxqLjxjl;!
!! dml<hqz<!Wx<hMl<!Ofibqje!g{qk<kz<!
• ohixqbizxqkz<!
• Hzeizxqkz<!
• uqeikz<!
!
ohixqbizxqkz<;<<< !
!! Okiz<!! .! jg?!g{<?!fgg<g{<!ouTk<kz<!
! fi! ! .! ole<jlbie?!hPh<Hfqxlie?!hthth<hie!!
fig<G!
! g{<! ! .! out<!uqpq!ouTk<kz<!
! &g<G!! .! -bz<H!
! giK!! .! -bz<H!
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Hzeizxqkz<;<<< !
! Sju!! .! Sjubqe<jl!
! hii<ju! .! lr<gqb!hii<ju!
! l{l<!! .! -bz<H!
! yzq! ! .! giK!-jvs<sz<!
! DX!! .! Okiz<!uxm<sq!
uqeikz<;<<< !
!! Ofibitq! ohbi<?! ubK?! okipqz<?! -ml<?! fqxl<?! GMl<h! S,p<fqjz?!
GMl<h!uvziX?!Ofibqe<!gizl<?!!Lf<jkb!uvziX?!giz!liXhiMgt<?!!
lVf<K! wMk<Kg<! ogi{<mkx<gie! uvziX! lx<Xl<! hpg<gupg<gr<gt<!
Ofibitq!nz<zK!ohx<Oxiiqml<!Ogm<M!ohXkz</!
!
!
hi{<M!Ofibqz<!w{<!ujgk<Oki<U;< < < < << < < < << < < < < !
w{<ujgk<!Oki<Ugt<;< < < << < < << < < < !
!! “fich<hiqsl<!fifqxl<!olipquqpq< < << < << < < !
! ! lzl<!&k<kqvlqju!lVk<KuviBkl<< < < << < < << < < <”!
! ! ! ! ! ! .!Ofib<!fimz<!Ofib<!Lkz<!fimz<< < < < << < < < << < < < <!
!
!! “ficbiz<!Le<Oeii<!osie<e!fx<Gxq!G{r<gtiZl<< < < < < < << < < < < < << < < < < < <!
! fQcb!uqpqbqeiZl<!fqe<x!fig<Gxqh<hqeiZl<Q < < < < <Q < < < < <Q < < < < <!
! uicb!OleqbiZl<!lzoliM!fQiqeiZl<< Q << Q << Q <!
! S,cb!uqbikq!ke<jes<!Sgl<!ohx!nxqf<K!osiz<Oz< < < < << < < < << < < < < ”!
! ! ! ! ! ! .!ngk<kqbi<< << << <!
!
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! “okiGg<gZx<X!nm<muqkh<!hiQm<js!ke<jl< < < < Q < << < < < Q < << < < < Q < < ! !
! ! Kzg<gLXl<!h{<ckOv!oktquigh<< < < << < < << < < <!
! hGg<giq<<< b!ficjb!fQ!hck<Kh<!hiVQ < <Q < <Q < < !
! ! hgi<gqe<x!uii<k<jkjbh<!hii<fijuh<!hiV< < < < < < << < < < < < << < < < < < < !
! uGg<giqb!Okgolek<!okim<Mh<!hiV< < < << < < << < < < !
! ! utlie!siQvk<kqz<!fqxk<jkh<!hiVQ < < < <Q < < < <Q < < < < !
! sgqg<giqb!lzk<jkh<!hii<!szk<jkh<!hiV< < < < < << < < < < << < < < < < !
! ! sii<f<k!uqpqkjeh<!hii<k<K!oktquib<g<!giO{< < < < < < << < < < < < << < < < < < < ”!
! ! ! ! ! ! .!!ngk<kqb!juk<kqb!uz<zikq< < << < << < < !
fic;!
“olb<b<<< tU!uikolie<X<<< !
! Olz<!hqk<kOlivjvbil<< < << < << < <!
! Jbr<gioze<Ox!nxq< << << < ” 
     - g{<[silqbl<< << << <!
fic!fjm;!
!! “n{<cmOu!kiqk<kqvi<gt<!uqVk<ki<!hizi<< < < < < < << < < < < < << < < < < < <!
! ! ne<higk<!k{<{Qiqz<!&p<gqOeii<gt<< < < Q < < < << < < Q < < < << < < Q < < < <!
! ogi{<cmOu!-ui<gtK!dXh<hqe<!kiK!< < < << < < << < < < !
! ! %xOu!LcbiK!wui<g<Gg<!gqm<Ml<< < < < << < < < << < < < <”!
! ! ! ! ! .!hkii<k<k!G{!sqf<kil{q< < << < << < < !
fic!;!!
Jb!fic;!!‘kieLt<t!Osk<Klf<kieqtgqz<!ouh<H!
! !!!!!!!WeLXr<!gilijz!ghz;L;;; !Osijh”!
Jb!uikl<;<<< !‘g{<miObi!sqOzx<hek<kqz<!uik!fic!
!!!!!!!!!!!!uq{<miOz!-jth<hqVlz<!Osijh!hi{<M<<< ”!
Jb!hqk<kl<;!< << << < ‘-mlie!Osk<Klk<kqz<!hqk<k!fic!
! ! !! ouGSvLl<!fiuxm<sq!hi{<M<<< !Ovigl<<<<”!
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!
hqk<k!fic<<< ;!
!! “NOlkie<!nk<kqSvl<!hi{<M<<< !Osijg!
! Nplie!uqmis<SvLl<!hqvOlgf<kie<!
! OhiOlkie<!gilijz!hqk<koum<jm!
! ohiz<zik!hi{<MmOe!squf<k!fQvil<!
! fiOlkie<!osie<OeiOl!hqk<kg<!%X”!
! ! ! ! ! .!ngk<kqbi<!fic!si^<kqvl<< < < << < < << < < <!
!
^<hiqsl<;< << << < !
!! Okiz<!uxm<sq?!osixosixh<H!gi[l<!
fi;!
!! hi{<M!Ofibqz<!fi!ouTh<H?!Sjubqe<jl!d{<miGl</!
fqxl<;<<< !
!! dmz<?!g{<!out<uqpq?!fgg<g{<?!ouTh<H!d{<miGl</!
!
olipq!!
-bz<H!
uqpq;!
!! g{<!out<uqpq!ouTk<kz<!
lzl<;<<< !
!! lzg<gm<M?!gpqs<sz<!Wx<hMl<!
&k<kqvl<;< << << < !
!! fQi<g<GxqQ < <Q < <Q < < ;!
!! !
!! “nVf<KlixqvkLl<!nuqOviklkib<< < << < << < <!
! n0gz<!nzi<kz<!ngizU,e<!kuqi<f< < < < << < < < << < < < < <kpx<< << << <!
! Gx<xtuVf<kq!dxr<gq!jugjx< < << < << < < !
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! Ncg<gzsk<!kiuqOb!giK!ohb<< < << < << < <!
! okiV!L%i<k<kg<!gjzg<!gm<hM!fQiqe<< < < < < Q << < < < < Q << < < < < Q <!
! fqxg<Gxq!ofb<g<Gxq!fqVlqk<kz<!gmOe< < < < << < < < << < < < < ”!
! ! ! ! ! .!Okjvbi<<<<!
!
! “uf<k!fQi<g<giqwjm!l{l<!Fjv!wR<soze<< Q < < < < << Q < < < < << Q < < < < <!
! jxf<kqbZtuju!bjxGK!LjxOb<<< ”!
! ! ! ! ! .!Okjvbi<<<<!
!
sqXfQi<;Q <Q <Q < !
!! fqxl<?!wjm?!l{l<?!!Fjv?!wR<sz<!
!
fQig<Gxq;!Q <Q <Q < .!hi{<M!Ofib<< << << <!
!! sqXfQi<!ntuqz<!GjxBl</!
!
ofb<g<Gxq;< << << < !
!! “fqxg<Gxqg<!Gjvk<k!fqVli{!fQiqx<< < < Q << < < Q << < < Q <!
! sqxg<g!ou{<o{b<Obii<!sqXKtq!fMuqMk<< < < < << < < < << < < < <!
! oke<Xxk<!kqxf<okitq!Wgi!kjlk<kkq< < < << < < << < < < !
! eqe<xkqujz!Ohil<!ofxquqpqbxqUl<< < << < << < <!
! ose<xK!HgZR<!osb<kqjb!B{Ov< < << < << < < ”!
! ! ! ! ! ! .!Ofib<!fimz<!Ofib<!Lkz<!fimz<< < < < << < < < << < < < <!
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“nvoue!fQ{<ce0Ok!uikl<Q < <Q < <Q < <” 
“NpqOhix<!hvuqe<!n0Ok!hqk<kl<< < < << < < << < < <” 
“Lk<okik<K!fqx<gqe<!olipqu!oke<!ghOl< < < < << < < < << < < < < ”!
! ! ! ! ! .!Okjvbi<<<<!
!
!ofb<g<Gxq!< << << < –!hi{<M!Ofib<;< << << < !
!! “uqjvUme<!gkqi<Ohiz<!fQ{<M!Oux<Xjlg<!G{r<gt<!g{<miz<< < < Q < < < < < < << < < Q < < < < < < << < < Q < < < < < < <!
! GVkqkie<!ogm<M!fisl<!Ge<xqb!G{loke<Oe< < < < << < < < << < < < < ”!
! ! ! ! ! ! .!Okjvbi<<<<!
!! gkqi<!Ohiz<!hvuqeiz<!hi{<M!Ofib</!
!
hVugizr<gt<;< << << < !
!! hqk<kl<! ke<eqjz! uti<s<sq! njmBl<! gizLl<?! Oux<Xfqjz!
uti<s<sq!njmBl<!gizLl<!.!gii<!gizl<?!%kqi<!gizl</!
!
fqzl<;<<< !
!! GxqR<sq?! ofb<kz<! lx<Xl<! hijz! fqzr<gtqz<! uiPl<! lg<gTg<G!
hi{<M!Ofib<!uVukx<gie!uib<h<Hgt<!nkqgl</!
!
dmz<!gm<Mgt<;< < << < << < < !
!! hi{<M! Ofibqz<! sivl<! hikqh<H! njmf<K! dmx<Osii<U?!
&s<Sk<kq{xz<!d{<miGl</!osf<fQi<!hikqk<K!dmz<?!g{<!ouTg<Gl</!
!
hi{<M!<<< –!kQVl<!!Q <Q <Q < / kQvig<!Gxq;Q <Q <Q < !
!! “nsik<kqblil<!sqOzk<KlLl<!okif<kl<!ovk<kl<< < < < < < < << < < < < < < << < < < < < < <!
! ! ngZOl!uikhqk<kl<!sik<kqbliGl<< < < << < < << < < <”/!
! ! ! ! ! .!Gpf<jk!Ofib<gt<!sqkl<hvki[h<hqt<jt< < < < < << < < < < << < < < < < !
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!! Gpf<jkgTg<G!uVl<!Jf<K!ujg!hi{<M!Ofib<gtqz<?!sqOzk<Kl<!
hi{<M?! okif<k! hi{<M?! ovk<k! hi{<M! Ngqb! &e<X! ujggTl<!
nsik<kqb!hqiqjuBl</!
!! !
!! uik! hi{<M?! hqk<k! hi{<M?!Ngqb!-v{<M!ujggTl<! sik<kqbh<!
hqiqjus<!sii<f<kkiGl</!
!
nsik<kqb!h<<< i{<M;<<< !
!! hi{<M! Ovigqg<G! uQg<gl<?! Osil<hz<?! kigl<?! nOvisgl<?! uif<kq?!
uqg<gz<?!-Vlz<?!Ohkq!we<El<!-g<G{r<gt<!d{<migq!wf<k!u <^Kjuh<!
hii<k<kiZl<!lR<st<!fqxL{<migqz<!nsik<kqbl</!
!
! ! ! ! .!ngk<kqbi<!juk<kqbh<!hqt<jtk<!klqp<< < < < < < << < < < < < << < < < < < <!
liku!fqkiel<;<<< !
!! hi{<Muqe<!nsik<kqb!zm<s{r<gt<?!
2/ fQck<K! okimi<uKl?! lqg<g! Lkqi<f<K! OhieKlie! hi{<M!
sqgqs<jsg<G!ush<hmiK/!
3/ nubr<gt<! uQr<gqh<! Ohib<! wz<zih<! ohiVTl<! lR<stig!
Okie<xqeiz<!kQviK/!
4/ -Xgqb! osix<h! lzk<Kme<! lR<st<! fQvigUl<?! ghk<Kme<!
%cbkigUl<?!nkqsivl<!d{<mieiz<!nsik<kqbl</!
5/ nkqg! kQk<ke<jl! njmf<K! nubr<gt<! ou{<jlbigq! uif<kq?!
&i<s<js?!fiuxm<sq!d{<mieiz<!nsik<kqbl</!
6/ -vk<kl<!ogm<M!dmz<!Lx<Xl<!ouTk<kiz<!kQviK/!
7/ Okgk<kqe<! jg?! giz<?! kjz?! uQg<gl<?! dmz<ux<xq! -jtk<Kh<!
Ohieiz<?! jg?! giz<?! kjz! -jtk<K! dmz<! uQg<gl<! Gkl<?!
N{<Gxq?!hQ\l<!uQg<gl<!-Vf<kiz<!kQviK/!
8/ lqg<g!-jth<H?!lbg<g!fqjz!gi{h<hm<miz<!kQviK/!
9/ nkqsivl<?!Svl<!ogi{<m!hi{<M!kQviK/!
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svOhf<kqvi<!juk<kqb!Ljxgt<;< < < << < < << < < < !
!! uQg<gk<kqz<! lR<st<! fqxl<! gi{h<hm<miz<! G{l<! Wx<hmiK/!
lzs<sqg<gOzi! nz<zK! hs<js! fqxlie! nkqsivOli! Wx<hm<miz<!
nsik<kqbl<?! hzuQel<?! uif<kq?! &i<s<js?! nkqg! fitie! hi{<M! Ovigl<!
sqgqs<jsg<G! ush<hmiK/! HkqkieiZl<! dmz<! fiuxm<sq?! -vk<k!
Gjxuqeiz<! dmz<! ouTh<H! LkzqbjugTme<! %cb! OvigqBl<!
G{ljmuK!sqvll</!
!! hx<gt<?! fgl<?! g{<! -jugt<! nkqgl<! ouTk<kiZl<!
wz<ziux<jxBl<! ou{<{qxlig! hii<k<kiZl<! nf<k! Ovigl<!
nsik<kqbliGl</! nsik<kqb! Ovigk<jk! Lx<xqZl<! G{h<hMk<k!
Lcbiuqm<miZl<!sqxqK!GxqG{r<gjt!Gjxk<K!NBjtBl<!sqzgizl<!
fQcg<g!osb<bzil</!
!! jggt<?! giz<gt<?! kjz! Lkzie! -mr<gtqz<! uQg<gl<! Wx<hm<M!
-jtk<K! jggiz<gTl<! -jtk<K! ubqX! ohVk<Kl<! dt<t! hi{<M!
OvigqjbBl<?! N{<Gxq?! okijmbqMg<G! Ngqb! -mr<gtqz<! uQg<gl<?!
ncg<gc! lbg<gl<?! nkqsivl<?! Svl<! Ngqbe! g{<M! uVl<! OvigqjbBl<!
G{h<hMk<KuK!nsik<kqbliGl</!
!
g{<[silqbl<!< << << < !
!! “osiz<Z!hqk<kk<kqx<!Osijh!Osijhkeqz<!uiBokif<kl<< < < < < < << < < < < < << < < < < < <!
! uz<zukqx<!hi{<Mue<!hi{<cz<!< < < < < << < < < < << < < < < < .!fz<z<<< !
! ubqx<Xg<!gMh<H!uti<gMh<hqx<!sQkl<< < < < < < Q << < < < < < Q << < < < < < Q <!
! hbqzqx<!ogMkq!obeh<he<< < << < << < <!
! ouh<Hh<!hq{qbkeqz<!oul<!Olgk<kiz<!uVf<kqe<< < < < < < < << < < < < < < << < < < < < < <!
! kh<H!lqjg!fQOv!kieqxr<gqe<!< Q < << Q < << Q < < .!osh<Hl<< << << <!
! gqvi{qbqx<!hi{<cz<!gqti<!fQi<SVr<gqx<< < < < Q < < << < < < Q < < << < < < Q < < <!
! hqvi{e<!hqiqBoleh<!OhS< << << < ”!
.!g{<[silqbl<< << << <!
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!
 “hi{<M!hqvOlgl<!he<uik!S,jz!Ge<ll<< < < < << < < < << < < < <!
! Ou{<mi!sbR<se<eq!ou{<Osijh!< < < << < < << < < < –!fQ{<mQ <Q <Q < !
! nkqfQOv!gilijz!biehq{q!klQQQ <L<<< !
! tkq!sivli!gikxq”!
! ! ! ! ! ! !.!g{<[silqbl<< << << <!
!
!! “okiGk<kqm<m!fQiqpqU!OlgS,jz< < Q< < Q< < Q !
! SvuQg<gR<!sf<fq!uzqOkim!lif<kl<Q < < < < <Q < < < < <Q < < < < <!
! lqGf<kqm<m!gqvi{q!bkqsivl<!uikl<< < < << < < << < < <!
! uqmhigf<kqve<!hi{<M!Osijg!gilijz< < << < << < < !
! uGkkqm<m!ohVl<hiM!lR<st<!OfiU< < < << < < << < < < !
! uib<U!vk<k!hqk<kLme<!hz!OfiUg<Gl<< < < < < << < < < < << < < < < <!
! hGkk<qm<mbqjth< << << < <HmOe!Suisl<!uqg<gz<< < < << < < << < < <!
! hx<xqeiz<!lv{ole<X!hGk<Ks<!osiz<Oz< < < < < << < < < < << < < < < < ”!
! ! ! ! ! ! ! .!skg!fic!
!
lVk<Kuh<!hiqgivl<;< < << < << < < !
!! sqk<k!lVk<Kuk<kqz<!Ofib<g<G!lm<Ml<!lVk<Kule<xq!nkje!
uviK!kMg<gUl</!gibgx<hligUl<!lVf<Kgt<!hbe<hMl</!-jkOb!!
• gih<H!
• fQg<gl<!
• fqjxU!
!
!! sqk<k!lVk<Ku!Ljxh<hc!yu<ouiV!gVUl<!dVuiGl<!ohiPK!
nkqz<!Wx<hMl<!sqz!liXkzqeiz<!gVuqOz!Ofib<!d{<migqxK/!!
!! Lg<Gx<xk<kqz<!Wx<hMl<!OuXhiMgt<!!.!d{U?!hpg<gupg<gr<gt<?!
uip<g<jg!!upqLjx!giv{lig!Ofib<!Wx<hMl</!
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!
!! “Ofib<fic!Ofib<Lkz<!ficbK!k{qg<Gl<< < < < << < < < << < < < <!
! uib<fic!uib<h<hs<!osbz<< < < < << < < < << < < < <”!
!
! “dx<xietUl<!hq{< << << < qbtUl<!gizLl<< << << <!
! gx<xie<!gVkqs<!osbz<< < < << < < << < < <”!
! ! ! ! ! ! .!kqVg<Gxt<< << << <!
!
!! -keiz<!Ofib<uvg<!%cb!upqgjtBl<!Ofib<!giv{r<gjtBl<!
nxquK!Lg<gqbliGl</!
!
lVk<Ku!upqLjx;<<< !
!! Ogmjmf<k! Lg<Gx<xl<?! uiBg<gt<?! -vk<kk<kiK/! -kje!
slh<hMk<Kl<! lVf<Kgtig! -Vg<g! Ou{<Ml</! fil<! ogiMg<Gl<!
lVf<KgtieK! -vR<sgh<hqk<kk<jk! slh<hMk<kq! -vk<kk<kiKju! ke<!
-bz<hie!Oujzgt<!osb<ukig!lix<x!Ou{<Ml</!
!  
 hqk<k! Ofibqz<! uif<kq! lVk<Kul<! osb<K! hqk<kk<jk!
ke<eqjzh<hMk<KuK/! hi{<M! Ofibqz<! Ofibitq! Osii<uigUl<?!
kti<UmEl<! uQg<gLmEl<! -Vh<hkiz<! uif<kq! Ljx! lVk<KulieK!
ogiMh<hkqz<jz/!
!
• Lg<Gx<xk<jk! ke<eqjzh<hMk<k! lqklie!
gpqs<sz<! lVf<Kgt<! hi{<MOfibqz<!
hbe<hMk<kh<hMl<!
• -vk<kk<kiKju! nkqgiqg<g! nbl<! sii<f<k!
lVf<Kgt<!hbe<hMl</!!
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• Ofib<! uVukx<gie! giv{r<gjt!
kuqi<g<gUl<!
• hk<kqbl<!kuxilz<!-Vg<gUl</!
• nkqg!sk<Kt<t!d{uqje!dm<ogit<tUl<!
!
!! -kx<gig!Nb<Ug<gm<Mjv!Nsqiqbi<!“kqiqhzi!lik<kqjvjb<<< ”!hi{<M!
Ofib<g<gig!wMk<Kt<tii</!
!
Sju!nch<hjmbqz<!hi{<M!Ofib<< < < << < < << < < <!
!
!! Htqh<H! .! hqVk<uq!!! +  OkB!!!→!!!!hqk<kl<!
! dh<H!! .! nh<H!!!!!!+   OkB!!!→!!!!hqk<kl<?!ghl<!
!! !
hqk<kk<jk!sle<!osb<Bl<!Sjugt<!;< < < < < << < < < < << < < < < < !! Kui<h<H?!!jgh<H?!!-eqh<H?!
!
! ! ! ! Sju!! ! ! hqiqU!
gMg<gib<! ! ! Kui<h<H! ! ! -eqh<H!
ofz<zqux<xz<! ! Kui<h<H! ! ! -eqh<H!
kie<xqg<gib<! ! Kui<h<H! ! ! -eqh<H! ! hqk<kl<! ↑!
ne<eOhkq! ! ! Kui<h<H! ! ! -eqh<H!
uz<zijv! ! ! Kui<h<H?!jgh<H?!-eqh<H!-eqh<H!
ohVR<sQvgl<! ! gii<h<H?!-eqh<H! ! gii<h<H!!→!hsqB{<mig<gq!
!
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d{U;!
!! “liXhicz<zi!d{<c!lXk<K{<{qe<< < < < << < < < << < < < <!
! !DXhi!cz<jzB!bqi<g<G< < << < << < < ”!
! ! ! ! ! .!!kqVg<Gxt<< << << <!
!!
! fil<! dm<ogit<Tl<! d{uieK! dmjz!
ue<jlhMk<Kg<%cbkigUl<?!dmjz!gibg<gx<hlig!lix<xg<%cbkigUl<!
-Vg<g!Ou{<Ml<!
!
gQjvgt<;Q <Q <Q < !
! giqsijz?! ohie<eir<ge<eq?! nXgQjv?! sqXgQjv?! LVr<jgg<gQjv?!
l{k<kg<gitqg<gQjv/!
!
gib<gxqgt<;< << << < !
! !gk<kqiqhqR<S?!!Nuijv!hqR<S?!LVr<jg!hqR<S?!uijp!gs<sz<!
!
hpr<gt<;< << << < !
!! Ohiqs<jshpl<?! NvR<S?! kqvim<js?! Nh<hqt<?! nk<kqh<hpl<?! ofz<zq?!
liKjthpl<?!!
! Nm<Mg<giz<!S,h<H?!=vz<!S,h<H!Ohie<xju!GVkqjb!hzh<hMk<kUl<?!
-kbk<jk!ue<jlh<hMk<kUl</!
 35 
MODERN ASPECT 
INTRODUCTION 
 The blood is the most precious fluid in the body a fact expressed in 
such common terms as “the life blood”.  Blood is one of the extracellular 
body fluids, which circulates in a closed system of blood vessels. It is an 
essential component of the internal environment. It’s physical and chemical 
constituents also remain constant within physiological limits.  The constant 
nature of the blood is one of the important haemostatic conditions of the 
body. 
Properties of blood  
Blood is a type of tissue and following are the physical properties.  
1.  Colour: Opaque fluid and red in colour. 
2.  Volume: 5 litres in adult. 
3.  Reaction and pH: Slightly alkaline pH - 7.4. 
4.  Specific gravity: Total blood - 1.05  - 1.061,  
    Blood cells  -  1.092  - 1.101, 
    Plasma   - 1.022 - 1.026. 
5. Viscosity: Blood is five times more viscous than water.   
Composition of Blood: 
 Blood consist of 45 % of solid portion (RBC, WBC, and Platelets) and 
55 % of fluid portion (Plasma).   
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Functions of Blood:  
1.  Nutrient Function:  
 Nutritive substances like glucose, amino acids, lipids, and vitamins 
derived from digested food are absorbed from gastro intestinal tract and 
carried by blood to different parts of the body for growth and production of 
energy.  
2.  Respiratory Function:  
 Transport of respiratory gases is done by the blood.  Blood conveys 
oxygen from the lungs to the tissues oxidation of food and production of 
energy and eliminates carbon-dioxide from the tissues.   
3.  Excretory Function: 
 Waste products formed during various metabolic reactions in the 
tissues are removed by the blood and carried to the excretory organs like 
kidney, skin, liver etc.  
4.  Transport of hormones and enzymes: 
 The hormones and some of the enzymes are carried by blood to 
different parts of the body from the source of secretion.  
5. Regulations of body temperature: 
 The human being is a homoeothermic animal and the body 
temperature has to be kept constant within a narrow limit.  Blood transfers 
heat from the warmer to the cooler parts of the body.  
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6.  Regulation of water balance: 
 Blood maintains the water content of the tissues and helps in the 
regulation of fluid in different compartments of the body.  
7.  Regulation of acid – base balance: 
 The plasma proteins and haemoglobin act as buffers and help in the 
regulation of acid – base balance.  
8.  Defensive Function: 
 Blood has a dual function in the defense mechanism.  The white blood 
cells and especially the polymorphonuclear leucocytes have a phagocytic 
action and surround and attack the disease germs entering the human body.  
In fact pus is the debris of dead white cells killed in such encounters.  The 
plasma proteins specifically i.e., the gamma globulins produce antibodies 
against the antigens present in foreign bodies and germs.  Blood also 
transports antibodies, antitoxins, and lysins, which are protective substances 
against the bacteria and other injurious substances entering the body.  
9.  Regulation of osmotic pressure:  
 The plasma proteins play the major role in regulating the osmotic 
pressure of tissue fluids.  
10.  Storage function:  
 Water and some important substances like protein, glucose, sodium 
and potassium are constantly required by the tissue.  Blood serves as a 
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readymade source for these substances and is taken from the blood during 
conditions like starvation, fluid loss, and electrolyte loss.  
The Red Blood cells or Erythrocytes: 
 Erythrocytes or Red Blood Cells (RBC) are the non-nucleated formed 
elements in the blood.  The red colours of these cells are due to the presence 
of colouring matter – haemoglobin in these cells.  The erythros means red.  
Morphology: 
 Circular, non-nucleated, biconcave discs, around 7.8 µ  in size with 
2.2 µ  thickness at the periphery and 1 µ  at the center.   
Production of Erythrocytes: 
Areas of the body that produce erythrocyte cells.  
1. In the early few weeks of embryonic life - yolk sac 
2. During the middle trimester of gestation - Liver, spleen, thymus,  
     and lymphnodes. 
3. Later part of gestation and after birth - Red bone marrow 
4. UP to the age of 5                          - Red marrow of all the bones.  
5.   After the age of 5 and adult  - Red marrow of proximal end  
                                 of long bones and flat bones such  
                                 as ribs, Vertebrae, pelvis, sternum,             
                                                               and iliac bone. 
 Sometimes under conditions of exchanged stimuli, reticuloendothelial 
system also takes up the embryonic function and yellow marrow shall be 
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transformed into the red marrow.  Even in these bones, the marrow becomes 
less productive as age increases.  
Genesis of Red Blood Corpuscles: 
 In the bone marrow there are cells called pluripotential Haemopoietic 
Stem Cells (PHSC) from which all the cells in the circulating blood are 
derived.  The large portion of reproduced stem cells differentiates to form 
the other cells.  The early offspring still cannot be recognized as the different 
types of blood cells, even though they have already become committed to a 
particular line of cells and are called committed stem cells.  
 The different committed stem cells will produce colonies of specific 
types of blood cells.  There, a committed stem cell that produces colony – 
forming unit blast (CFU – B) and then erythrocytes produced from these are 
called colony forming unit – erythrocytes (CFU-E). 
 Growth and reproduction of the different stem cells are controlled by 
multiple proteins called Growth inducers.  The another set of proteins are 
called differentiation inducers whose function is differentiation of the cells.  
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Stage of differentiation of Red Blood Corpuscles.  
Colony forming unit erythrocyte (CFU-E) [primordial stem multipotential]. 
 
Proerythroblast [First cell that belonging the RBC series – unipotential] 
 
Basophil erythroblast [Begins synthesis of haemologobin] 
 
Poly chromatophil erythroblast [contains basophilic cytoplasm and 
haemoglobin] 
 
Normoblast [with small nucleus and more haemoglobin-orthochromic 
erythroblast] 
 
 
Reticulocytes [small amount of basophilic reticulum is present] 
 
 
Erythrocytes [Matured Red Blood Corpuscles]   
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The stage of maturation of the RBC are given below 
 
             Haemocytoblast 
 
 
Stage 1   Proerythroblast   Vit B12    
 
Stage 2     Early Normoblast                     Copper 
 
Stage 3      Intermediate normoblast                     Vit.c. 
 
Stage 4         Late normoblast                     Iron 
     
    Reticulocyte  Thyroxine 
        Protein 
    Erythrocyte   Hormones 
 
Stage I – Pro erythroblast (Megaloblast) 
 This early cell is large (15-20) µ  and contains no haemoglobin. The 
cytoplasm is basophilic.  The nucleus is about 12 µ  and occupies about three 
quarters of the cell volume and the chromatin forms a fine stippled 
reticulum.  
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Stage II – Early Normoblast (Early erythroblast) 
 This cell is smaller than pro erythroblast and shows active mitosis.   
The nucleoli disappeared and cytoplasm is basophilic.  
Stage III – Intermediate Normoblast (Late erythroblast) 
 This cell is smaller (10-15) µ  and shows active mitosis.  
Haemoglobin beings to appear and its eosinophilic staining give cytoplasm a 
polychromatic appearance.  
Stage IV-Late Normoblast (Normoblast) 
 Mitosis has now ceased and the diameter of the cell is 7 – 10 µ .  The 
nucleus is smaller and the condensed chromatin assumes a “cart wheel” 
appearance and finally becomes deeply stained in a uniform manner.  This 
appearance is called pyknosis and is a stage in the degeneration of the 
nucleus, which breaks up and finally disappears owing to the extrusion or 
lysis and a young RBC (reticulocyte) is formed.  The maximum level of 
haemoglobin is attained and the cytoplasm gives eosinophilic reaction.  
 Maturation of erythroblasts thus involves a decrease in the size of the 
cell, increased condensation and finally pyknosis of the nucleus.  There is 
accumulation of haemoglobin and a change in the staining reaction of the 
cytoplasm from the basophilic to eosinophil viz polychromatophil.  
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Substances necessary for the formation of Erythrocytes Corpuscles: 
 Protein, Iron, Copper, Manganese, Vitamins (B12, C and Folic acid), 
Internal Secretions (Thyroxine), Hormones (erythropoietin, androgens and 
thyroxine). 
The significant functions of Red Blood Corpuscles: 
1. Transport of oxygen from the lungs to tissues and CO2 from 
tissues to lungs.  
2. Carbonic anhydrase, the enzyme present in the blood catalyses 
the reaction between carbon-di-oxide and water, thereby 
transporting them from the tissue to the lungs in the form of the 
bicarbonate ion (HCO3).  
3. Erythrocyte cells take part in main metabolic activities.  
Life Span And Fate of Red Blood Cells 
 Average life span of red blood cell is about 120 days.   
 Daily 10% of red blood cells, which are senile, get destroyed in 
normal young healthy adults.  This causes release of about 0.6g% of 
haemoglobin into the plasma.  From this 0.9 to 1.5mg% bilirubin is formed.  
Normal values of Erythrocytes  
 Infants - 4 - 4.5 million/cu.mm 
 2 - 6 years - 4.5 million/cu.mm 
 6 - 14 years - 4.5 - 4.8 million/cu.mm. 
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HAEMOGLOBIN 
 Haemoglobin is the colouring matter of erythrocytes.  The respiratory 
function of the blood is carried out by haemoglobin.  Haemoglobin is a 
conjugated protein consisting of iron containing pigment portion called 
Haem (4%) and a protein of the histone class called globin (96%).  Haem is 
an iron containing porphyrin known as iron protoporphyrin IX (metallo 
porphyrin).  Therefore haemoglobin is an iron + porphyrin + globin 
compound.  
 Four haem molecules are attached to the globin molecules to form one 
molecule of haemoglobin.  The molecular weight of haemoglobin is 68,000.   
Types of haemoglobin: 
Haemoglobin is of two types namely.  
 1. Adult haemoglobin – HbA (2 alpha chains and 2 Beta chains) 
2. Fetal haemoglobin – HbF (2 alpha chains and 2 gamma chains) 
Formation of haemoglobin  
1. 2 succinyl co-A + 2 glycine  4pyrrole. 
2. 4 Pyrole    Protoporphyrin IX 
3. Prtoporphyrin IX Fe++  Haem 
4. Haem  + polypeptide  Haemoglobin chain (Alpha or Beta) 
5. 2 Alpha chains + 2 Beta chains  Haemoglobin A.  
Metabolisum of Haemoglobin: 
 This section deals with three aspects of haemoglobin 
I. Synthesis of haemoglobin 
II. Catabolism of haemoglobin 
III. Conversion of haemoglobin to bile pigments.  
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I. Synthesis of haemoglobin 
 Haemoglobin is haem + globin.  In adults synthesis of haemoglobin 
takes places in the red bone marrow from 3 sources namely, protoporphyrin, 
Iron and globin.  Certain co-factors are required to facilitate the synthesis.  
 1. Vitamin B12 (extrinsic factor) 2. Intrinisic factor 
 3. Folic acid group of vitamins 4. Copper.  
 Synthesis of haemoglobin and maturation of the erythrocytes 
proceeds simultaneously. The immature erythrocytes contain free 
porphyrin. As the cells mature, the porphyrin content decreases and is 
replaced by haemoglobin. Thus the circulating red blood cells, which are 
rich in haemoglobin, contain only traces of porphyrin.  
II. Catabolism of haemoglobin: 
 Erythrocytes at the end of their life span of 120 days are broken 
down. Simultaneously the haemoglobin is degraded. Daily about 8gms of 
haemoglobin are broken down in the body and this corresponds to the 
formation of about 300mg of bile pigments per day. The normal sites of 
haemoglobin degradation are the reticulo endothelial cells of the 
spleen, bone marrow and liver. The globin which is the protein portion 
may be reutilized as such or may break down further into its constituent 
amino acids and enter to the amino acid "pool" for reutilization. The 
haem portion breaks down resulting in the formation of bile pigments. 
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III. Conversion of Haemoglobin to bile pigments:  
 
 
 
 
 
   
 
 
 
 
 
 
 
 
  
 
 The haemoglobin released from the red cells is phagocytozed 
by macrophages in the liver, spleen and bonemarrow. During the next few 
hours to days, the macrophages release the haemoglobin back into the blood for 
production of new red blood cells or to the liver and other tissues for 
storage in the form of ferritin. The porphyrin portion of haemoglobin 
molecule is converted by the macrophage through a series of stages into 
Biliverdin reductase 
UDP – Glucuronly transferase 
Destruction of 
senescents RBC’s 
Destruction of 
maturing erythroeid 
cells  
12-50% Early 
labelled cells  
Haem + globin 
Turnover of Haem 
 +  
Heam products   Haem oxygenase 
Biliverdin  
Bilirubin (Unconjugated albumin bound) 
Haemoglobin 
Uptake of bilirubin (Liver) 
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bile pigment bilirubin, which is released into the blood and later secreted 
by the liver into the bile. 
Normal values of haemoglobin in different age groups 
 Mean Range 
Cord blood 17.1 13.7-20.5 
7 days 18.8 14.6-23.0 
20 days 15.9 11.3-20.5 
45 days 12.7 9.5-15.9 
75 days 11.4 9.6-13.2 
120 days 11.9 9.9-13.9 
 
1 year 12.2 10.0-13 
5 years 12.5 12-13 
10 years 13.5 13-14 
Older 15 14-16 
 
 
Normal Values  
Packed cell Volume (Haematocrit value) – (P.C.V.) 
 1-13days  : 54.0 ±  10.0% 
 14-60days  : 42.0 ±  7.0% 
 3 months -10years : 36.0 ±  5.0% 
 11-15years  : 39.0 ±  5.0% 
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Mean Corpuscular Volume (M.C.V) 
 1-13 days  : 106-98fl 
 14-60 days  : 90 fl 
 3 month-10years : 80fl 
 11-15 years  : 82 fl 
Mean Corpuscular Haemoglobin (M.C.H) 
 1-13 days  : 38-33 picograms 
 14-60 days  : 30 picograms 
 3 month-10years : 27 picograms 
 11-15 years  : 28 picograms 
Mean corpuscular Haemoglobin concentration (M.C.H.C) 
 1-13 days  : 36 – 34g/dl 
 14-60 days  : 33g/dl 
 3 month-10years :  34g/dl 
 11-15 years  :  34g/dl 
Mean corpuscular diameter (M.C.D.)  
 1-13 days  : 8.6 µ m 
 14-60 days  : 8.1 µ m 
 3 month-10years : 7.7 µ m 
 11-15 years  : 7.6 µ m 
Reticulocytes  
 Cord blood  : 5.0% 
 2 week  : 1.0% 
 3 months  : 1.0% 
 6months-6years : 1.0% 
 7-12 years  : 1.0% 
 Adult   : 1.6% 
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ANAEMIA 
A. DEFINITION  
 A Greak word anaemia/anemia meaning without blood.  It is defined 
as a qualitative or quantitative deficiency of hemoglobin, a molecule found 
inside red blood cells.   
WHO criteria for diagnosis of Anemia  
Children 6 months – 6 years : Less than 11 
Children 6 months – 14 years : Less than 12.  
- IAP Text book of paediatrics  
Grading of Anaemia 
WHO grades anemia according to haemoglobin level as follows,  
 HB between 10gm and cut off point for age : Mild 
 Hb between 7 to 10gm    : Moderate 
 Hb under 7 gm     : Severe  
B. ETIOLOGY OF ANEMIA:  
a. New Born  
1. Haemolytic disease (Rh or ABO incompatibility) 
2. Result of blood loss (ante natal, natal, post natal) 
b. Young Infants (3 months to 18 months) 
1. Physiological anemia (Normal variation of Hb and RBC and not a 
true anemia). 
2. Iron deficiency anemia especially in prematures (with or without 
protein deficiency). 
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3. Megalaoblastic anemia of Infancy. 
4. Infections, dysenteries and diarrhoea. 
C. Older babies and Children.  
Common Causes Less Common Casues 
1. Malnutrition and iron deficiency 1.  Leukemia 
2.  Infections 
2. Inherited defects of RBC 
Haemoglobinopathies, or congenital 
spherocytosis. 
3.  Nephritis, Nephrosis. 
3.  Bleeding disorders 
      i. Haemophilias. 
     ii. Thrombocytopenic purpura and 
petechial bleeding. 
4.  Ankylostomiasis 
4.  Rare causes – aplastic anemia, 
pernicious anemia. 
 
C. ETIO – PATHOGENESIS: 
1.  Anemia due to defects in haemoglobin synthesis.  
 When there is deficiency of Iron, Vitamin B12, Vitamin C, Folic Acid, 
Pyridoxine, Thyroxine, Proteins and Copper, there is decreased haemoglobin 
synthesis.  
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2.  Anemia due to immaturation of Red Blood cells  
 In megaloblastic anemia large nucleated red blood cells are seen in the 
red marrow of the bones.  This immaturation is due to non-availability of 
Vitamin B12, Folic Acid.  
3.  Anemia due to Red Blood cell defects: 
 The life span of matured red blood cells is about 120 days.  Some 
times they may die within their usual lifetime.  This leads to anemia.  
PATHOPHYSIOLOGY OF ANEMIA: 
 Subnormal level of haemoglobin causes lowered oxygen carrying 
capacity of the blood which leads to hypoxia in organs.  
 Increased release of oxygen from haemoglobin  
 Increased blood flow to tissues 
 Maintenance of the blood volume 
 Redistribution of blood flow to maintain the cerebral blood supply.  
SYMPTOMS AND SIGNS OF ANEMIA: 
Symptoms: 
 Lassitude, easy fatiguability, breathlessness on exertion, palpitation, 
tinnitus, throbbing in head and ears, generalized muscular weakness, 
dizziness, headache, hair loss, insomnia, angina, dimness of vision, 
paraesthesia in fingers and toes.  
Signs  
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 Pallor (Pale skin, mucosal linings and nail beds) Cheilosis, 
Koilonychia, Systolic flow murmurs, Oedema, Cardiac dilatation and 
tachycardia.  
CLASSIFICATION OF ANEMIA: 
Morphologic classification: 
 Based on the red cell size, haemoglobin content and red cell indices 
anemias are classified as follows.  
Based on erythrocyte morphology 
1.  Microcytic Hypochromic anemia : Iron deficiency, Thalassemia,  
       Haemoglobinopathies and  
       Haemolytic anemia.  
2.  Normocytic normochromic anemia: Aplastic anemia 
3.  Macrocytic normochromic anemia : Folate and vitamin B12  
       deficiency hypothyroidism. 
4. Macrocytic hypochromic anemia : Combined deficiency of Iron  
       and folate or vitamin B12 
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Microcytic Anemia: 
 It is a result of haemoglobin systhesis failure / Insufficiency.  The 
sizes of red cells are smaller than normal.  
Causes: 
Heme systhesis defect 
 Iron deficiency anemia 
 Anemia of chronic disease 
Globin Systhesis defect 
 Alpha – and beta – thalassemia 
 HbE and HbC syndrome 
 Sideroblastic defect 
 Hereditary sideroblastic anemia 
Anemia 
Normocytic 
anemia  
(80<MCV<100)
Macrocytic 
anemia 
(MCV>100) 
Microcytic 
anemia  
(MCV<80) 
High  
Reticulocyte  
Count  
Low  
Reticulocyte 
Count  
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 Acquired sideroblastic anemia including lead toxicity. 
 Reversible sideroblastic anemia.  
Macrocytic anemia  
 The red cells are bigger than normal.  
Causes: 
 Deficiency of vit B12 and folic acid due to inadequate intake or 
insufficient absorption (during gastric bypass surgery). 
 Hypothyroidism 
 Alcoholism and liver disease cause macrocytosis. 
 Methotrexate, Zidovudine and other drugs that inhibit DNA 
replication.  
Normocytic Anemia: 
 The size of red blood cells remains normal but haemoglobin levels are 
always decreased.  
Causes: 
 Acute blood loss 
 Anemia of chronic disease 
 Aplastic anemia (bone marrow failure) 
 Haemolytic anemia. 
 55 
 
Dimorphic Anemia: 
 When two causes of anemia act simultaneously eg. Macrocytic 
hypochromic anemia or following blood transfusion (more than one 
abnormality of red cell indices seen). 
Heinz Body Anemia: 
 Heinz bodies are an abnormality that forms on the cells by taking 
certain medications, eg. Acetaminophen.  
Complications: 
 Hypoxemia worsen the cardio-pulmonary status of patient.  
 Brittle or rigid fingernails 
 Cold intolerance in iron deficiency anemia 
 Behavioral disturbances in children.  
Anemia during pregnancy: 
 Problems for the fetus include growth retardation, prematurity, 
intrauterine death, rupture of the amnion and infection.  
 
Acquired Based on Etiopathogenesis: 
1.  Nutritional Anemias PEM, Iron, Folic acid, vitamin B12 Vitamin C, 
Pyridoxine, or thyroxine deficiency.  
2. Haemolytic Anemias  
Congenital Thalassemia, Sickle cell anemia, Hereditary 
spherocytosis, G-6-PD deficiency 
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Actue 
Chronic 
4.Bone Marrow Depression 
Primary 
Secondary 
5.  Infection 
Acute Fulminating osteomyelitis  
Septicaemia 
Chronic Tuberculosis 
Rhemumatic fever 
Sub acute bacterial endocarditis 
Wound infections 
Congenital syphilis. 
6. Other Miscellaneous 
 Conditions Cretinism 
Chronic amoebic dysentery 
Repeated bouts of diarrhoea.  
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GENESIS OF RED BLOOD CELLS 
 
 
 
 
  MCV, MCH, MCHC all normal  MCV↓, MCH↓, MCHC↓
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IRON 
 Iron is an essential constituent of haemoglobin, myoglobin, 
cytochromes and other components of respiratory enzymes like cytochrome 
oxidase, catalase and peroxidase. The main functions of iron are, 
1. Transport of oxygen to the tissues 
2. Participation in cellular oxidation mechanism. 
Distribution of Iron in the body: 
Iron is distributed in the body as follows, 
1. Haemoglobin – present in red cells, contains most of the body iron 
(65 %) 
2. Myoglobin – comprises a small amount of iron in the muscles 
(4%) 
3. Haem and non-haem enzymes – eg cytochrome catalase, 
peroxidase, succinic dehydrogenase and flavoproteins constitute a 
fraction of total body iron (0.5%) 
4. Transferrin bound iron – circulates in the plasma and constitutes 
another fraction of total body iron (0.5%) 
  All these forms of iron are in functional form. 
5. Ferritin and Haemosiderin – are the storage forms of excess iron 
(30 %). They are stored in the mononuclear phagocyte cells of the 
spleen, liver and bone narrow and in parencymal cells of the liver. 
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Daily iron requirements in different age groups: 
Pregnant females   - 30 mg / day 
Females 11 years to 30 years - 15 mg / day 
Adult males    - 10 mg / day 
Males 11 years to 17 years  - 12 mg / day 
Upto 10 years (M/F)  - 10 mg / day 
Full term infants   - 1 mg /kg/day from 4 months of age 
LBW Babies   - 2 mg/kg/day from 2 months of age 
Babies 1000 to 1500 grams - 3 mg/kg/day from 2 months of age 
Less than 1000 grams  - 4 mg/kg/day from 2 months of age 
IRON METABOLISM: 
Absorption: 
 Absorption of iron takes place in all parts of the small intestine by the 
following mechanism. A substance called apotransferrin secreted by the 
liver flows into the duodenum. There it binds with free iron and iron 
compounds haemoglobin and myoglobin to form transferrin. Transferrin 
binds with receptors of intestinal epithelial cells. Now transferrin molecule 
carrying iron is absorbed into the eipithelial cells and released in the form of 
plasma transferrin. Ascorbic acid, citric acid, amino acids and sugars in the 
diet enhance absorption of iron. 
Transport: 
 Iron is transported in plasma bound to β – globulin transferrin, 
synthesized in the liver.  Transferrin bound iron is made available to the 
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marrow where the immature red cell precursors utilize the iron for 
haemoglobin synthesis.  Transferrin is reutilized after iron is released from 
it.  A small amount of transferrin is delivered to other sites such as 
parenchymal cells of the liver.  Normally transferrin is about one third 
saturated.  But in conditions where transferrin – iron saturation is increased, 
parenchymal iron uptake is increased.  Virtually no iron is deposited in the 
mononuclear phagocyte cells (RE cells) from the plasma tranferrin – iron but 
instead these cells derive most of their iron from phagocytosis of senescent 
red cells.  Storage form of iron (ferritin and haemosiderin) in RE cells is 
normally not functional but can be readily mobilised in response to increased 
demands for erythropoiesis.  However conditions such as malignancy 
infection and inflammation interfere with the release of iron from iron stores 
causing ineffective erythropoiesis.  
Storage: 
 Storage of excessive iron in the blood is deposited in all cells 
especially in the liver hepatocytes.  A smaller amount being stored in 
reticulo endothelial cells of the bone marrow.  In the cell cytoplasm, it 
combines with apoferritin to form ferritin.  This iron stored as ferritin is 
called storage iron.  Some iron is stored in an insoluble form haemosiderin.  
 The subsequent stages of Fe (iron) absorption are outlined below.  
 
1. Ferrous iron                    Ferric hydroxide (enter mucosa) 
        
Oxidised 
Apoferritin -unstable 
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2. Ferric hydroxide combines with protein                          Ferritin (stable)  
 Normally the total body iron is divided into functional and storage 
compartments.  Approximately 80% of the functional iron is found in 
haemoglobin.  
Loss of iron from the body: 
 Mainly iron is lost from the body by desquamation  
 Excessive sweating 
 About 1mg of iron is excreted through faeces each day.  
 Whenever bleeding occurs, additional quantity of iron is lost. 
 In women about 20 mg iron per period is lost during menstrual 
cycle.  
Regulation of total body iron:  
 Absorption and excretion of iron are maintained almost equally under 
normal physiological conditions.  When the iron storage is saturated in the 
body, it automatically reduces further absorption of iron from the 
gastrointestinal tract by feed back mechanism.  The factors, which reduce 
absorption of iron are, 
1. Stoppage of apotransferrin formation in the liver, so that the iron 
could not be absorbed from the intestine.  
2. Reduction in the release of iron from the transferrin so that 
transferrin is completely saturated with iron and further 
absorption is prevented.  This type of regulation is known as 
feedback mechanism.  
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Iron deficiency anemia 
                Iron deficiency anemia is widely prevalent with about 30% 
of global population and 60-70% of Indian population of Indian 
children being affected. It is one of the commonest nutritional 
deficiency disease in humans. The major factors which influence its 
prevalence includes poor socio-economic status, low dietary 
intake,poor accessibility to healthcare facilities and worm infestation in 
the population. 
 
Etiology 
               The etiology varies with the age, sex and place of residence of 
the patient. 
 
Increased demands 
             Rapid growth: infants, pre-adolescence 
             Pregnancy 
Decreased iron stores 
             Preterm 
             Low birth weight 
             Twins.  
Decreased iron assimilation 
              Inadequate dietary iron 
              Malabsorption syndromes 
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              Pica 
              Delayed weaning food 
              Malnutrition 
Blood loss 
             Gastro intestinal bleeding 
              Milk protein enteropathy 
              Peptic ulcer disease  
              Inflammatory bowel disease 
              Hook worm infestation 
              Fetal maternal transfusion  
              Bleeding diathesis 
              Repeated venous sampling 
             Menstruation  
             Chronic diarrhoea 
Pathogenesis: 
  Iron deficiency anemia develops when iron supply to the bone marrow 
is insufficient for the erythropoiesis. 
  It has been stated that the body is normally in a state of positive iron 
balance. When a negative iron balance occurs due to either blood loss, 
increased requirements or impaired absorption, the deficit is made good by 
iron mobilized from the tissue stores and an adequate supply of iron for 
haemoglobin formation is maintained. It is only when the tissue stores are 
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exhausted that the supply of iron to the marrow for haemoglobin synthesis 
becomes inadequate and hypochromic anemia develops. 
Thus iron deficiency may be regrded as developing in two stages 
 The progressive depletion and culitivate exhaustion of the 
available tissue iron stores  
 Iron deficiency state, which may be divided into three distinct 
stage of severity, 
 
Stage  Manifestation 
Early stage Storage iron depletion 
Second stage Iron limited erythropoiesis 
Third stage Iron deficiency anaemia. 
 
Stages of Iron Deficiency Anaemia: 
1. Storage Iron Depletion: 
  Iron reserve is small or absent and is characterized by reduced serum 
ferritin or reduced iron concentration in marrow and liver tissue. 
Haemoglobin and serum iron, Transferritin concentration and saturation are 
within normallimits 
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2. Iron Limited Erythropoiesis: 
  Haemoglobin  (Hb) may still be normal but serum iron is low and 
TIBC increased with a low serum ferritin and raised free erythrocyte 
protoporphyrin (FEP) 
 
3. Iron Deficiency Anaemia: 
  The flow of iron to erythroid marrow is impaired to cause reduction in 
haemoglobin concentration with a progressive microcytic hypochromic 
anaemia associated with reduced serum iron, transferrin saturation and 
serum ferritin level. 
Role of iron deficiency anemia in various systems 
Cardiovascular System: 
Dyspnoea and palpitation are common symptoms while on exertion but in 
veiy severe anemia the patient may get cardiac failure and there may be dyspnoea 
at rest. Haemic murmurs are commonly heard in anemic patients. The murmurs 
are most often mild systolic murmurs heard at the mitral area. 
Systolic bruits over the carotid arteries in the neck are sometimes present in 
anemia usually they are bilateral and occur in the absence of an aortic systolic 
bruit and disappear following correction of the anemia. Jugular venous pressure 
increase in severe anemia due to the high pulse pressure with a capillary pulsation. 
Oedema of the legs occasionally occurs in ambulant patient with severe anemia as 
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the result of venous capillary pressure on exertion and increased capillary 
permeability.  
Central Nervous System: 
Symptoms include faintness, giddiness, headache, roaring and pnging in the 
ears, tinnitus, spots before the eyes, lack of concentration pd drowsiness and with 
sever anemia clouding of consciousness, numbness, coldness and sometimes 
tingling of the hands and feet. 
Productive System: 
Menstrual disturbances are commonly associated with anemia. 
Renal System: 
Slight proteinuria may be present with severe anemia. Anemia may further 
reduce renal function at which nitrogen retention develops; correction of anemia in 
such patient is usually followed by a fall in blood urea. 
Gastro Intestinal System: 
Anorexia is the commonest symptom, nausea, flatulence and constipation 
may also occur. Slight to moderate smooth hepatomegaly is common in serve 
anemia and when congestive heart failure develops the liver may become tender. 
In certain cases of iron deficiency anemia, spleen may be enlarged.  
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Pyrexia: 
Mild pyrexia may occur with severe anemia but marked fever is due to 
either the causative disorder or due to some complicating factor.  
 
Complications of Iron Deficiency anemia: 
• In patients with heart disease severe anemia may precipitate angina 
pectoris or congestive heart failure. 
• Infections are more common in Iron deficiency anemia, especially those 
of respiratory, gastrointestinal and urinary tracts. 
 
Sypmtoms  
 
 Weakness 
 Fatigue 
 Exercise intolerance 
 Loss of Appetite 
 Irritability 
 Lack of concentration  
 Desire to ingest unusal substances like ice or dirt 
 Giddiness 
 Insomnia 
 Constipation 
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 Breathlessness on exertion 
 Dimness of vision 
 Tinnitus 
 Anginal pain 
 Palpitation 
 Parasthesia in fingers and toes 
 Abdominal distension 
 
Signs 
 
                     Pallor of skin, mucous membrane, palms,nailbed and 
conjuctiva. 
 Koilonychia 
 Tachycardia 
 Smooth,pale,glossy palate 
 High volume pulse 
 Systolic murmurs 
 Cardiolmegaly 
 Splenomegaly in rare cases. 
 Investigations required for Iron deficiency anemia: 
1.  Blood investigations:  
 Total Red Blood cell count 
 Differential count 
 Erythrocyte sedimentation rate 
 Mean corpuscular volume 
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 Mean corpuscular haemoglobin concentration 
 Packed cell volume 
 Peripheral blood smear 
 Red cell survival  
 Serum iron 
 Serum Ferritin concentration 
 Serum protein 
 Serum creatinine. 
2. Urine investigations:  
 Urine sugar 
 Albumin 
 Deposits 
 Red blood cells 
 Pus cells 
3.  Stool investigations: 
 Occult blood 
 Organisms 
 Ova 
 Cyst 
 Red blood cells 
 Pus cells 
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Special investigations occasionally required: 
 X-ray barium meal, X-ray Barium enema, X-ray Chest 
 Endoscopy, Colonoscopy, Sigmoidoscopy, Gastroduodenoscopy 
 Isotope Studies.  
 a. Determination of life span of red cells using 51 Cr labeled 
erythrocytes.  
 b. Determination of absorption, utilization, and disposal of iron 
using 58 Fe.  
 Skeletal survey for multiple myeloma and secondary deposits 
 Bone marrow examination 
 Liver Function Test (LFT) 
 Jejunal biopsy, urography, selective angiography 
 Ultrasonography. 
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DIFFERENTIAL DIAGNOSIS: 
 Iron deficiency anemia must be differentiated from other hypochromic 
anemias.  
1.  Anemia of Infection: 
 Chronic infections such as rheumatic fever, rheumatoid arthritis, 
tuberculosis and malaria may have associated with mild to moderate anemia, 
which is normochromic or slightly hypochromic.  Serum iron is low, total 
iron binding capacity is also decreased.  Bone marrow haemosiderin is 
present.  
 
2.  Pyridoxine (Vit B6) Deficiency Anemia: 
 It is characterised by severe microcytic hypochromic anemia, often 
early in infancy and progressive hepatospleenomegaly.  There is elevation of 
serum iron, marrow shows erythroid hyperplasia with nucleated normoblasts 
containing iron inclusions, the so-called “sideroblasts” in abundance.  There 
are abnormalities of tryptophan metabolism. 
3.  Some Haemoglobinopathies: 
 In haemoglobin abnormalities like thalassemia, the red cells are 
microcytic and hypochromic.  Thalassemia minor is distinguished by normal 
serum iron, normal total iron binding capacity, decreased mean corpuscular 
volume, normal serum ferritin and transferrin iron saturation.  
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4.  Sideroblastic Anemia: 
 Most of the red cells are hypochromic and microcytic, serum iron is 
high and iron deposits in the marrow, liver and spleen are excessive.  Many 
erythrocytes and erythroblasts contain non haemoglobin iron (ringed 
sideroblasts) in their mitochondria.  The spleen is usually enlarged.  
5.  Anemia of Lead Poisoning: 
 Anemia of lead poisoning is hypochromic and microcytic and may be 
moderate to severe.  Basophilic stippling of red cells, which helps to 
differentiate it from iron – deficiency anemia, pronounced increase of 
aminolevulinic acid and coproporphyrin in the urine is characterisitic of lead 
poisoning.  Increased levels of lead in urine and blood are required for 
definite diagnosis.  
 
DIAGNOSIS: 
Following criteria are essential to diagnose Iron deficiency anemia.  
 History of inadequate intake of dietary iron and blood loss if any 
 Typical symptoms and signs like easy fatiguability, pallor, pica, 
koilonychia, smooth tongue, cheilosis, and dysphagia associated 
with general considerations.  
 Hypochromic and microcytic structure of red blood cells.  
 Low serum iron, increased total iron binding capacity. 
 Bone marrow haemosiderin absent 
 Blood loss usually occult 
 73 
 Platelet count is either normal or raised 
 Haemoglobin estimation variably reduced  
 Reduced mean cell volume 
 Erythrocyte count may be normal or reduced  
 Serum ferrtitin level is reduced.  
 
MANAGEMENT: 
 This can be considered under three headings. 
1.  Correction of anemic state: 
 Over all correction of nutrition with articles rich in iron is important.  
Iron deficiency is corrected by intake of rich iron content diet and 
administration of medicinal iron.  
2.  Replenishment of iron stores 
3.  Elimination of the cause. 
Prophylaxis: 
 The main principles in the prevention of nutritional Iron Deficiency 
anemia are,  
1. The regular consumption of a well balanced diet containing an 
adequate quantity of iron.  
2. The periodic administration of iron as drug during increased 
phyhsiological needs such as rapid growth during infancy and 
preadolescence, pregnancy, lactation, and menstruation.  
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3. Maintenance of a normal haemoglobin level in the mother for 
the prevention of iron deficiency anemia in infants.  Premature 
and unduly small infants should be given prophylactic iron as a 
routine therapy.  Iron rich sources should be added in the 
infants diet from the third or fourth month and thereafter be 
progressively increased.  Following control of infection iron 
should be given to all infants if the haemoglobin level is 
decreased.  
Prevention of IDA: 
The basic approaches to the prevention of IDA include.  
1. Protection and promotion of breast – feeding for as long as 
possible along with timely weaning is effective in preventing IDA.  
Low birth weight infants need iron supplementation from the age 
of 2 months.  
2. Dietary modification and consumption of larger amounts of 
habitual foods increases total iron consumption by 25-30 percent.  
Processes like germination (sprouting of green gram) consumption 
and green leafy vegetables would be additional long-term methods 
for prevention of IDA.  
3. Periodic deworming with anti-helminthic drugs for hookworm 
infestation and schistosomiasis should be considered in endemic 
areas.  
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4. Supplementation with medicinal iron is considered necessary to 
reduce the extent of anemia in developing countries.  
5. Food and salt fortification with iron are evolving rapidly and 
would be one of the most effective ways to control IDA.  Salt 
fortification gives an iron content of 1mg per gram of salt in the 
preparation.  
Diet:  
Haem iron sources:  
 Muscle meat (red more than white) 
 Organ meat (e.g. Liver) 
 Fish and shellfish 
 Poultry 
Non – haem iron sources:  
 Oatmeal, legumes (peas, beans) 
 Nuts 
 Pulses 
 Dried fruit 
 Whole meat 
 Bread, eggs 
 Green leafy vegetables 
 Iron fortified cereal foods, chocolate 
 Jaggery and yeast 
 Foods rich in vitamin C enhance iron absorption.  
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Self care procedures for Iron deficiency anemia: 
1. Eat more foods that are good sources of iron  
2. Concentrate on green leafy vegetables, red meat, beef liver, poultry, 
fish, wheat germ, oysters, dried fruit, and fortified cereals.  
3. Foods high in vitamin C like citrus fruits, tomatoes, and strawberries 
help the body absorbing iron from food. 
4. Red meat not only supplies a good amount of iron, it also increases 
absorption of iron from other food sources.  
5. Take an iron supplement.  Consult your physician for proper dosage.  
6. While iron is best absorbed when taken on an empty stomach, it can 
upset your stomach, taking iron with meals is less upsetting the 
stomach. 
7. Avoid antacids, phosphates (which are found in soft drinks, beer, ice 
cream, candy bars, etc) and the food additive EDTA.  These block 
iron absorption. 
8. Increase dietary fibre to prevent constipation 
9. Avoid aspirin and products with aspirin. 
10. To make the best use of folic acid, eat good sources of folic acid daily. 
11. These include vegetables like asparagus, Brussels, sprouts, spinach, 
romaine, lettuce, collard greens and broccoli.  
12. Black – eyed peas, cantaloupe orange juice, oatmeal, whole grain 
cereals, wheat germ, liver and other organs are excellent sources.  
13. Eat fresh uncooked fruits and vegetables often.  Don’t overcook food 
that destroys folic acid.      
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MATERIALS AND METHODS 
 
  The study on the clinical evaluation of the disease Pandu noi was 
carried out in the Postgraduate Kuzhanthai Maruthuvam Department in 
Government Siddha Medical College, Palayamkottai. Thirty patients of both 
male and female children were selected for the study and admitted in the 
Postgraduate, Kuzhanthai Maruthuvam In-patients department. After 
discharge all of them were advised to come to the out-patients department 
for further follow-up. Another 40 patients were also treated with trial drug in 
the Out-patients Department.  
 
Selection of patients: 
The present study covers both male and female children of varying 
age groups. All cases were carefully and thoroughly examined before 
admission. Those who fulfilled the criteria for Pandu noi (Iron deficiency 
anaemia) according to the patho-phsiology of Siddha and Modern reviews 
were selected. The opinion of professor and lecturer was obtained and 
detailed history was recorded in the proforma of casesheet.  
 
INCLUSION CRITERIA:  
• Age :  1- 12 years 
• Sex :  both male and female children 
• Children with Iron deficiency Anemia with Hemoglobin less than 10 
gms/dl. 
• Families with more number of children. 
• Families with poor economic status. 
• Children having the symptoms of Iron deficiency anemia. 
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• Pallor of skin and mucus membrane. 
• Decreased or loss of appetite. 
• Fatigue.  
• Having perverse taste to eat mud, sand, ash etc or increased food 
cravings (pica). 
• General weakness. 
• Irritability. 
• Brittle nails 
• Shortness of breath. 
• Palpitation. 
• Tachycardia. 
• Angular stomatitis. 
• Patients willing to give blood and urine sample for lab investigations 
whenever required. 
• Willing to give blood and urine sample for lab investigations 
whenever required. 
• Informed written consent given by parents/guardian of the patients. 
 
EXCLUSION CRITERIA :  
• Anemia due to causes other than Iron deficiency anemia 
• Bleeding disorders 
• Severe concurrent illness like(cardiovascular, renal & hepatic ) 
• Malignancy of any type 
 Thalassemia major 
 Aplastic anemia 
 Sickle cell anemia 
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 Haemolytic anemia 
• Rheumatic fever 
• Nephrotic syndrome 
• Tuberculosis 
 
Study of clinical diagnosis: 
A case sheet was prepared on the basis of Siddha methodology and 
modern methodology to diagnose the disease. An individual case sheet was 
maintained for each and every patient. 
A complete history of the patient was taken. Name, Age, Sex, History 
of present and past illness, ante-natal, neonatal, post-natal history, personal 
and dietetic history family history, socioeconomic status were noted. 
Siddha diagnosis was made on the basis of Ennvagai thervukal, 
Mukkutram and Ezhu udalkattugal. 
Modern diagnostic methods were adopted with the consultation of 
paediatric professor. 
 
Investigations: 
The Modern diagnostic tests such as blood test for TC, DC, ESR, HB,  
PCV, MCV, MCH, MCHC, peripheral blood smear etc., urine analysis for 
albumin, sugar, deposits etc. and stool examination for ova, cyst, occult 
blood to rule out any existing illness. 
Haemoglobin was estimated before and after therapy.  
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Administration of Trial Medicine: 
 
The trial drug was prepared carefully.  
 
 Before starting the treatment deworming was done with Vaividanga 
Chooranam – 3gms OD at Night for 3 – 5 days. Thiripala matherai  with the 
adjuvant of Sombu Theeneer in empty stomach are inbetween meals was 
given to all 30 patients three times a day during their treatment period. 
 
The Biochemical analysis of trial drug was carried out in the 
Biochemical laboratory and the Haematinic affect, Hepato protective and 
laxative action of the drug was tested in the Pharmacological laboratory. 
 
Analysis of observations made from the 20 patients with signs and 
symptoms of the disease were recorded. In addition to medicine the patients 
were advised to take iron-rich diet and to attend the Out-patients department 
for follow up. 
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RESULTS AND OBSERVATIONS 
 
           For this clinical study 20 cases were selected and treated in the In-
patient ward and out-patient ward of P.G Department of Kuzhanthai 
Maruthuvam, Govt Siddha Meddical College, Playamkottai. Results were 
observed with respect to the following criteria. 
 
1.  Sex  distribution 
2.  Age distribution 
3.  Religion distribution 
4.  Family distribution 
5.  Socio-economic status 
6.  Dietary habits 
7.  Seasonal reference 
8.  Reference to Thinai 
9.  Reference to mukkutra kaalam 
10. Reference to Eiological factors 
11. Reference Mukkutram 
a. Affected Vatham 
b. Affected Pitham 
c. Affected Kapham 
12. Reference to Ezhu Udal kattugal 
13. Reference to Envagai thervukal 
14. Signs and symptoms of Pandu noi during admission and discharge 
15. Results after treatment. 
 
  The observations recorded with the above said criteria were given in 
the tabular column form. 
 82 
 
1. Sex distribution : 
 
S.l No Sex No. of Cases 
 
Percentage 
1. Male children 
 
7 35 
2. Female children 
 
13 65 
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  Among the 20 patients selected, 65% patients were Female children 
and 35 % patients were Male children. 
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2. Age Distribution:  
 
S.l No Age 
No.of       
cases 
Percentage 
   1.   1-6 months (Kaaapu paruvam) 
 
- - 
   2. 6-12 months(senkeerai paruvam) 
 
- - 
   3. 1-3 years(Thalattu, sappani,  
Mutha and Varugai paruvams) 
 
7 
 
35 
   4. 3-6 years(Ampuli sitril,  
siruparai, siruthaer viduthal-male 
child Ammanai, Neeraduthal, 
Oojal-female child ) 
 
 
5 
 
 
25 
   5. 6-12 years(Siruparuvam- male 
child. Paethai and perthumbai-
femalechild ) 
 
 
8 
 
 
40 
 
0 0
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   Among the 20 patients treated, 7 (35%) belonged to 1-3 years and 5 
(25%) belonged to 3-6 years and 8 (40%) belonged to 6-12 years. The 
percentage is more in the age group of 6-12 years.  
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3. Religion distribution 
 
S.l No Religion No.of cases Percentage 
1. Hindu 15 75 
2. Christian 4 20 
3. Muslim 1 5 
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  Out of the 20 cases, 75% were hindu’s, 20% were Christian’s and 5% 
were muslims. 
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4. Family history 
 
S.l No Family history 
 
No.of cases Percentage 
1. Positive 
 
4 20 
2. Negative 
 
16 80 
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  Out of 20 patients, only four patient have the positive family history. 
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5. Socio-economic status of the patient: 
 
 
S.l No Socio- Economic status 
 
No .of cases Percentage 
1. Poor 
 
16 80 
2. Middle 
 
4 20 
3. Rich 
 
- - 
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  Out of the 20 patients, 80% of cases were poor and 20% were middle 
class people. 
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6. Dietary habits:  
 
Sl.No               Diet   No.of cases   Percentage 
   1.          Vegetarian          2         10 
   2.          Mixed         18         90 
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  90 % of cases have mixed diet and 10%  of case were vegetarian diet. 
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7. Seasonal habits: 
 
S.l No        Paruva kaalam 
 
   No.of cases   Percentage  
    1. Kaar kaalam(Aavani & puratasi) 
 
         6        30% 
    2. Koothir kaalam(Iyyapasi & 
Karthigai) 
 
         
       14 
 
        70%         
    3. Munpani kaalam( Markazhi & 
Thai) 
 
        
        - 
 
         - 
    4. Pinpani kaalam(Masi & Panguni) 
 
        -          - 
    5. Elavenil kaalam(Chithirai & 
Vaigasi ) 
 
  
        - 
 
         - 
    6. Muthuvenil kaalam (Aani & Aadi ) 
 
        -          - 
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  Among the 20 cases selected, 70% cases were admitted in koothir 
kaalam, and 30 % of cases were admitted Kaar kaalam.  
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8: Thinai Reference 
S. No. Thinai No. of cases Percentage 
1. Kurinji (Hill area) 4 20 
2. Mullai (Forest area) - - 
3. Marutham (Fertile area) 16 80 
4. Neithal (Coastal area) - - 
5. Paalai (Desert area) - - 
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Among 20 cases, 16 cases (80%) belongs to Marutha nilam and 4 
cases (20%) belongs to Kurinji Kaalam.. 
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9. Mukkutra Kaalam: 
S. No. Kaalam No. of cases Percentage 
1 Vatham 20 100 
2. Pitham - - 
3. Kapham - - 
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In this study, all the 20 patiens were in Vatha Kaalam since all the 
patients belong to children. 
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10. Aetiological factors: 
S. No. Aetiological factors No. of Cases Percentage 
1. Nutritional deficiency 14 70 
2. Worm infestation 6 30 
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  Out of 20 cases treated, the etiological factor was found to be 
Nutritional deficiency in 100% cases. 
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11. Reference to Mukkutran  
A. Affected Vatham  
S. No. Vatham No. of cases Percentage 
1. Pranan 7 35 
2. Abaanan 16 80 
3. Viyaanan 20 100 
4. Uthaanan - - 
5. Samaanan 20 100 
6. Naagan - - 
7. Koorman - - 
8. Kirukaran 20 100 
9. Devathathan 20 100 
10. Thananjeyan - - 
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Among 10 types of Vatham Viyanan, Samanan, Piranan, Kirukaran 
and Devathathan were affected.  
 93 
B. Affected Pitham: 
S. No. Pitham No. of cases Percentage 
1. Anar Pitham 20 100 
2. Ranjagam 20 100 
3. Sathagam 20 100 
4. Prasagam 20 100 
5. Alosagam - - 
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Among 5 types of pitham all were affected expect Alosagam in all 
patients.  
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C. Affected Kabam: 
S. No. Kabam No. of cases Percentage 
1. Avalambagam 7 35 
2. Kilethagam 20 100 
3. Pothagam 20 100 
4. Tharpagam - - 
5. Santhigam - - 
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Among the twenty cases, Avalmbagam, Kilethagam and Pothagam 
were affected.    
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12. Reference to Udalkattugal: 
S. No. Udalkattugal No. of cases Percentage 
1. Saaram 20 100 
2. Senneer 20 100 
3. Oon - - 
4. Kozhuppu - - 
5. Enbu - - 
6. Moolai - - 
7. Sukkilam/Suronitham Not applicable Not applicable 
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Regarding seven Udalkattugal, Saram, and Senneer were affected in 
all 20 patients.  
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13. Reference to Envagai Thervugal:  
S. No. Envagai Thervugal No. of cases Percentage 
1. Naa 20 100 
2. Niram 20 100 
3. Mozhi - - 
4. Vizhi 20 100 
5. Malam - - 
6. Moothiram - - 
7. 
Naadi -Vathakabham 
Kabhavatham 
Kabhapitham 
7 
6 
7 
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  Among the Envagai Thervugal Naa, Niram and Vizhi were affected in 
all 20 cases. 
 98 
14. Reference to signs and symptoms: 
S. 
No. 
Signs and Symptoms 
During  Admission 
No of cases  
During discharge  
No of Cases 
1 
Pallor of conjunctiva 
and nail beds 
20 3 
2. Anorexia 18 - 
3. Ulceration of mouth 12 - 
4. Diarrhoea - - 
5. Lassitude 20 2 
6. Emaciation 7 2 
7 Palpitation 20 4 
8 Dyspnoea on exertion 15 4 
9 Worm infestation 6 - 
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15. Among the 20 Ip cases studied the results were observed as follows. 
S. No. Gradation No. of Cases Percentage 
1. Good 15 75 
2. Fair 3 15 
3. Poor 2 10 
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 Among the 20 patients selected, 75% of cases showed good response, 
15 % of cases showed Fair response and 10% of cases showed Poor 
response.  
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IP PATIENTS WARD CASE-SHEET 
 
No of days 
treated 
 
S.l.No. 
 
Ip.No 
 
Name 
 
Age/ 
sex 
 
D.O.A 
 
    Signs and symptoms 
 
D.O.D 
IP OP 
1. 2410 Dhanuja 11/2/ Fc 25/07/12 Pallor of conjuctiva and nailbeds, anorexia, lassitude, 
constipation, dysponea on exertion, palpitation. 
25/08/12 32 28 
2. 2411 Sharmila  5/Fc 25/07/12 Pallor of conjuctiva and nailbeds, anorexia, lassitude, 
constipation, dysponea on exertion, palpitation 
25/08/12 32 35 
3. 3230 Dharma  12/Mc 20/09/12 Pallor of conjuctiva and nailbeds, anorexia, ulceration of 
mouth, constipation,  palpitation 
28/09/12 9 35 
4. 3275 Aasha 3/Fc 27/09/12 Pallor of conjuctiva and nailbeds, anorexia, lassitude, 
constipation, dysponea on exertion, palpitation 
03/10/12 7 42 
5. 3301 Shabana 3/Fc 27/09/12 Pallor of conjuctiva and nailbeds, anorexia, lassitude, 
constipation, dysponea on exertion, palpitation 
03/10/12 7 35 
6. 3349 Femi 3/Fc 29/09/12 Pallor of conjuctiva and nailbeds, ulceration of mouth, 
constipation, dysponea on exertion, palpitation 
03/10/12 5 35 
7. 3390 Vishnu 6/Mc 02/10/12 Pallor of conjuctiva and nailbeds, anorexia, constipation, 
palpitation 
06/10/12 5 42 
8. 3398 Porselvi  12/Fc 03/10/12 Pallor of conjuctiva and nailbeds, lassitude, constipation, 
palpitation 
16/10/12 14 35 
9. 3734 Janagaraj  7/Mc 31/10/12 Pallor of conjuctiva and nailbeds, , dysponea on exertion, 
palpitation 
05/11/12 6 35 
10. 3741 Ayyammal 2/Mc 31/10/12 Pallor of conjuctiva and nailbeds, anorexia, , dysponea on 
exertion, palpitation. 
05/11/12 6 42 
D.O.A. Date of Admission   IP – Inpatient     D.O.D – Date of Discharge      OP – Out patient 
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No of days 
treated 
 
S.l No 
 
Ip. 
No 
 
Name 
 
Age/ 
Sex 
 
D.O.A 
Signs and symptoms D.O.D 
IP OP 
11. 3792 Kanishya 2/Fc 06/11/12 Pallor of conjuctiva and nailbeds, anorexia, lassitude, 
constipation, dysponea on exertion, palpitation 
18/11/12 13 35 
12. 3801 Sivakumar 10/Mc 07/11/12 Pallor of conjuctiva and nailbeds, anorexia, lassitude, 
constipation, dysponea on exertion, palpitation 
19/11/12 13 35 
13. 3925 Vasthirani 12/Fc 19/11/12 Pallor of conjuctiva and nailbeds, anorexia, ulceration of 
mouth, dysponea on exertion, palpitation 
27/11/12 9 42 
14. 3992 Raj 7/Mc 22/11/12 Pallor of conjuctiva and nailbeds, constipation, dysponea 
on exertion, palpitation 
26/11/12 5 42 
15. 4046 Jhansi 12/Fc 27/11/12 Pallor of conjuctiva and nailbeds, constipation, dysponea 
on exertion, palpitation 
03/11/12 6 35 
16. 4059 Varshini 6/Fc 28/11/12 Pallor of conjuctiva and nailbeds, anorexia, lassitude, 
constipation, palpitation 
05/12/12 8 35 
17. 4097 Selvi  12/Fc 30/11/12 Pallor of conjuctiva and nailbeds, anorexia, lassitude, 
palpitation 
06/11/12 7 49 
18. 4144 Hariharasudan 5/Mc 03/12/12 Pallor of conjuctiva and nailbeds, anorexia, ulceration of 
mouth, dysponea on exertion, palpitation 
11/12/12 9 42 
19. 4214 Vinitha 2/Fc 08/12/12 Pallor of conjuctiva and nailbeds, anorexia, lassitude, 
constipation, palpitation 
14/12/12 7 49 
20. 4215 Ajay 6/Mc 08/12/12 Pallor of conjuctiva and nailbeds, anorexia, constipation, 
dysponea on exertion, palpitation. 
08/12/12 7 42 
 
Inpatient     D.O.D – D.O.A. Date of Admission   IP –Date of Discharge      OP – Out patient
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1. 
2410 Dhanuja 1 ½ / 
Fc 
8.0 3.4 26 76 25 32 H.M 11.2 3.9 30 78 25 33 N 
2. 2411 Sharmila  5/Fc 7.4 3.8 24 71 24 31 H.M 9.8 4.1 31 79 23 29 N 
3. 3230 Dharma  12/Mc 8.2 3.1 25 74 24 32 H.M 10.5 3.6 31 78 25 34 N 
4. 3275 Aasha 3/Fc 8.3 3.3 26 78 24 31 H.M 11.6 3.8 29 77 24 33 N 
5. 3301 Shabana 3/Fc 8.3 3.6 24 76 24 29 H.M 10.8 4.1 32 78 24 34 N 
6. 3349 Femi 3/Fc 8.1 3.8 27 75 24 32 H.M 11.8 4.1 33 78 25 34 H.M 
7. 3390 Vishnu 6/Mc 7.5 2.6 28 74 24 33 H.M 11.2 3.2 33 79 25 32 N 
8. 3398 Porselvi  12/Fc 7.3 3.3 24 76 25 31 H.M 11.2 3.8 32 77 25 31 N 
9. 3734 Janagaraj  7/Mc 7.4 2.8 26 74 22 32 H.M 11.8 3.1 31 78 25 36 N 
10. 3741 Ayyammal 2/Mc 8.0 2.8 27 75 26 31 H.M 10.9 3.3 32 79 25 32 N 
11. 3792 Kanishya 2/Fc 8.5 3 25 71 26 31 H.M 11.3 3.6 31 76 25 35 N 
12. 3801 Sivakumar 10/Mc 8.1 3.4 26 78 25 32 H.M 11.8 3.8 30 78 24 34 H.M 
13. 3925 Vasthirani 12/Fc 8 3.5 24 73 25 31 H.M 11.8 3.8 29 79 23 33 N 
14. 3992 Raj 7/Mc 7.9 3.8 28 73 22 32 H.M 12.1 4.1 31 76 25 35 N 
15. 4046 Jhansi 12/Fc 7.8 3.6 27 74 26 32 H.M 11.5 4 31 78 24 29 N 
16. 4059 Varshini 6/Fc 8.2 3.4 28 78 24 33 H.M 10.4 3.9 32 79 24 30 N 
17. 4097 Selvi  12/Fc 8 3.2 27 77 24 33 H.M 10.3 3.8 33 78 25 31 N 
18. 4144 Hariharasudan 5/Mc 8.5 3.7 22 76 26 31 H.M 10.6 4.1 31 78 23 31 N 
19. 4214 Vinitha 2/Fc 8.3 3 24 75 24 32 H.M 10.5 3.8 32 77 24 34 N 
20. 4215 Ajay 6/Mc 8.2 3.4 24 75 25 31 H.M 11.2 4 31 78 25 33 N 
PCV – Packed Cell Volume,  MCV – mean Corpuscular Volume,   MCH – Mean Corpuscular Haemoglobin, MCHC – Mean Corpuscular 
Haemoglobin Concentration. 
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Blood Urine Motion 
Before Treatment After treatment Before Treatment After Treatment Before Treatment After Treatment 
DC ESR (mm) DC ESR (mm) S. No. I.P. No. 
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TC 
Cells / 
Cumm P L E 1/2 hr 1 hr 
TC 
Cells / 
Cumm P L E 1/2 hr 1 hr 
A S D A S D Ova Cyst OB Ova Cyst OB 
1 2410 1 ½ / Fc 7,700 68 27 5 4 8 9,200 58 40 2 4 8 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
2 2411 5/Fc 8,700 58 35 7 10 22 9,000 55 37 8 7 15 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
3 3230 12/Mc 8,300 57 56 7 8 16 8,500 60 38 7 5 10 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
4 3275 3/Fc 9,000 62 35 3 9 18 9,200 55 37 3 6 12 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
5 3301 3/Fc 9,800 65 30 5 7 14 9,900 63 33 4 4 8 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
6 3349 3/Fc 10,400 52 45 3 6 12 9,500 55 39 6 3 6 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
7 3390 6/Mc 9,800 60 36 4 9 18 9,700 58 38 4 5 10 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
8 3398 12/Fc 9,000 60 36 4 6 12 9,200 65 33 2 2 4 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
9 3734 7/Mc 9,200 56 40 4 7 14 9,000 60 38 2 3 6 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
10 3741 2/Mc 8,700 60 38 2 6 12 8,800 63 35 2 2 5 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
11 3792 2/Fc 8,800 60 36 4 9 18 8,800 62 35 2 5 10 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
12 3801 10/Mc 9,200 65 33 2 6 12 9,000 63 35 2 3 7 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
13 3925 12/Fc 9,500 60 35 5 8 16 9,600 63 36 2 4 8 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
14 3992 7/Mc 9,200 58 38 4 7 14 9,000 60 36 4 3 6 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
15 4046 12/Fc 9,000 60 36 4 7 14 9,200 62 35 3 4 8 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
16 4059 6/Fc 9,200 62 30 8 6 12 9,000 62 34 4 2 4 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
17 4097 12/Fc 9,700 62 35 3 8 16 9,800 64 34 2 5 10 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
18 4144 5/Mc 9,000 58 38 4 4 8 9,000 60 37 3 3 7 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
19 4214 2/Fc 8,300 57 36 7 5 10 8,200 60 35 5 4 8 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
20 4215 6/Mc 10,000 60 38 2 6 12 9,800 65 33 2 3 7 Nil Nil NAD Nil Nil NAD Nil Nil Nil Nil Nil Nil 
 
P – Polymorphs   A - Albumin   OB - Occult Blood  L- Lymphocytes  S - Sugar  HM – Hypochromic 
   
E- Eosinophil   D - Deposit   Microcytic cells    
 
 
 
 104 
                                         OUT PATIENTS CASE RECORD 
 
 
S.l.N.o Op.No Name Age/sex 
No of days 
treated 
Remarks 
1. 34539 Dubain 4/mc 42 Good 
2. 52371 Jasmine 12/Fc 35 Good 
3. 54365 Mukesh 21/2 /Mc 49 Good 
4. 54366 Kirthika 7/Fc 35 Good 
5. 55312 Sahithya 3/Fc 49 Good 
6. 55824 Selvam 6/Fc 35 Good 
7. 56396 Agathiyan 2/Mc 28 Good 
8. 58511 Christy 7/Fc 35 Good 
9. 58512 Malarvizhi 9/Fc 42 Good 
10. 65546 Selva 6/Fc 28 Fair 
11. 65547 Sathya 12/Fc 35 Good 
12. 65674 Priyadarshini 8/Fc 35 Good 
13. 67206 Balammal 12/Fc 42 Fair 
14. 67331 Murali 4/Mc 49 Good 
15. 67905 Selva priya 12/Fc 42 Good 
16. 68022 Rani 9/Fc 42 Poor 
17. 70171 Kamali 6/Fc 35 Good 
18. 71204 Jennath 6/Fc 35 Good 
19. 71205 Sabana 5/Fc 42 Good 
20. 71730 Santhosh 1/Mc 49 Fair 
21. 71780 Deepa 12/Fc 42 Poor 
22. 76258 Priya 12/Fc 35 Good 
23. 76285 Anbu raja 12/Mc 28 Good 
24. 76286 Ramesh 10/Mc 42 Good 
25. 77853 Ramalakshmi 12/Fc 49 Poor 
26. 78892 Subasankari 5/Fc 35 Good 
27. 79389 Ramachandran 10/Mc 49 Good 
28. 84538 Shajitha 7/Fc 42 Poor 
29. 89394 Sree 31/2/Fc 42 Good 
30. 91900 Sakthi 13/4 Mc 35 Good 
31. 93299 Suji 7/Fc 35 Good 
32. 93556 Diya 4/Fc 28 Good 
33. 96706 Abisha 5/Fc 35 Good 
34. 100106 Aanandhi 7/Fc 42 Fair 
35. 100113 Anandhi 9/Fc 49 Good 
36. 100534 Suresh 7/Mc 42 Fair 
37. 100824 Sasi 6/Fc 42 Good 
38. 370 Anbuselvam 4/Mc 35 Fair 
39. 934 Syed 5/Mc 35 Good 
40. 1948 Buhari 5/Mc 42 Good 
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Among the 40 OP Cases studied the results were observed as follows 
 
S. No. Gradation  No. of cases Percentage 
1. Good 30 75 
2. Fair 6 15 
3. Poor 4 10 
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  Among the 40 patients selected 75% of cases showed good response. 
25% of cases showed fair response and 10% of cases showed poor reponse. 
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DISCUSSION 
 Pandu is a clinical entity described by Siddhars and it has clinical 
features such as loss of appetite, lassitude, emaciation, pallor of the mucous 
membranes, conjunctiva, tongue and nails, dyspnoea on exertion.  These 
features are identical with “Iron deficiency anemia” (Hypochromic 
microcytic anemia) a clinical entity described in modern literatures.  The 
clinical features of “Pandu Noi” have been furnished by some of the siddha 
literatures like Balavagadam, Yugi Vaithiya Chinthamani etc. 
Sex: 
  Among the 20 patients selected, 65% patients were Female children 
and 35 % patients were Male children. 
Age: 
  Among the 20 patients treated, 7 (35%) belonged to 1-3 years and 5 
(25%) belonged to 3-6 years and 8 (40%) belonged to 6-12 years. The 
percentage is more in the age group of 6-12 years.  
 
Socio-economic status :   
  Poor  Socio – Economic Status is a main  predisposing factor in Pandu 
Noi as Nutrious food and Hygeic Life is not available to them.  In this study 
80% of cases were poor and 20% were middle class people. 
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Paruva Kaalam: 
   From this study 70% cases were admitted in koothir kaalam, and 30 % 
of cases were admitted Kaar kaalam. 
 
Thinai Reference 
Among  20 patients, 16 cases (80%) belongs to Marutha nilam and 4 
cases (20%) belongs to Kurinji Kaalam. Marutha Nilam is devoid of 
diseases but due to pollution this concept gets deviated in this study. 
 
Etiology: 
 Generally, this disease is due to dietetic factors, worm infestation 
which cause vitiation of pitham and kabam.  History of the patients reveal 
that this disease was caused by craving for mud, sand and ash, eating of salt, 
sour and pungent tasted food items and wandering in the hot sun.  Siddhars 
have also stated the same causes described above this disease are due to the 
derangement of pitham leading to alteration in blood.  
 
Mukkutram: 
 Among the three vital forces, pitham is mainly affected.  Among the 
five types of pitham, Ranjagam was affected mainly which causes 
discolouration  of mucous membrane.  Also other forms of pitham like 
Anarpitham, Saathagam and Pirasagam were affected in 100% of cases.  The 
derangement of Pitham is followed by derangement of Kabam and Vatham.  
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Udal Kattugal: 
 Among seven Udal Kattugal, Saaram and Senneer were affected in 
100% of the cases.  
 
Envagai Thervukal: 
 In this, the changes of Naadi, Sparisam, Naa , Niram, Mozhi, Vizhi, 
Malam and Moothiram were noted.  
 
a) Naadi: 
 According to this study, Vathakaba naadi was found in 35% of cases, 
Kabavatha naadi in 30% of cases and Kabapitha naadi in 35% of cases.  
b) Naa: 
 In all of the cases, the tounge was pallor in colour.  
c) Niram: 
 Due to involvement of pitham, the body was pallor in colour.  This 
condition was noted in almost all cases.  
d) Vizhi: 
 In this, pallor of the conjunctiva was noted in almost all cases.  
e) Malam: 
 The colour of the stool was pale yellow in colour.  
f) Moothiram: 
 In Pandu noi, due to increased pitham, the urine was yellow or dark 
yellow in colour.  
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Neikuri: 
 The neikuri was ring shaped in 10 cases which was defined for pitha 
disease and pearl shaped in 10 cases.  
 The diagnosis of the disease was made on the basis of Ennvagai 
thervukal and available modern investigation methods.  In most of the cases, 
haemoglobin level, total red blood cells, MCV, MCH and MCHC were 
reduced. 
Treatment: 
 Among the vital forces, pitham is mainly affected in Pandu noi.  
Following Pitham, Kabam and Vatham are also deranged.  So the 
principal aim in the treatment aspects is to make the deranged vital forces 
normal by giving the trial drug.  
 Before starting the actual treatment efforts are made to normalize the 
deranged thathus.  
 Usually for pitha diseases, emetics are to be given to alter the 
deranged pitham.  But there are some exceptions to this rule.  For instance, 
in Pandu noi since the patient is already weak and drowsy, the 
administration of emetic medicine is excluded from the line of treatment.  
 In this study all the 20 cases were treated with Thiripala matherai with 
sombu theeneer.  
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 The trial medicine having the properties of neutralizing pitham was 
given to patients to set right the deranged pitham on the basis of Arusuvai 
and Panchabootham.  
  ‘gpj;j kjpfhpg;gpd; NgRk; ghpfhuk; 
   Rj;j JtNuhL nrhy;ypdpg;Gr; rj;jhFk;”. 
 The selected trial drugs Thiripala Matherai with Sombutheeneer has 
atringent and sweet tastes, which normalize the increased pitham.  The trial 
drug also contains iron in the ferrous form, which is easily absorbed.  These 
helped to arrive at a view that trial drug possesses properties capable to 
normalize the pitham with a significant haematinic effect.  
 Iron preparations which form the basis for erythropoiesis come to the 
consideration first to meet out this iron deficiency anemia.  In this measure 
patients were given Thiripala matherai with the adjuvant of sombu theeneer.  
 The aim of therapy is to increase the amount of hemoglobin.  As the 
trial drug has significant haematinic, stomachic and tonic actions, the aim 
are attained.  
 During the treatment, iron rich diet was strictly advised.  Along with 
the trial drug all the patients were advised to take green leafy vegetables, 
fruits, meat, seafoods, nuts, cereals and eggs, because these are rich in iron 
content.  
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SUMMARY 
        The study of Pandu noi is done to find out a complete relief to those 
affected, with a herbal and mineral combination of simple preparation 
Thiripala matherai. 
         Various literature evidence revalent to Pandu noi were colllected from 
both Siddha system as well as modern system of medicine. 
        The effficacy of the drug the Thiripala matherai has been studied and 
observed. 
  Twenty patients from both sexes of different age groups were 
selected and treated in the In-patient ward of PG- Kuzhanthai Maruthuvam 
Department of PG Kuzhanthai Maruthuvam Deprtment of GSMC. Among 
the 20 pateints, 7 were male children and 13 were female children. Further 
follow up of the cases were done in the outpatient ward. Specific 
investigations and the prognosis of the patient were studied and the proforma 
was prepared  accordingly, Maximum occurrence of this disease was 
observed in school going  children (6 to 12 years) but the other have no 
excemption. 
  Findings reveal about theimpact of the disease in the body. Statistical 
study of the details  in the case sheet was observed and the results have a see 
through idea about the disease. 
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  The drug selected for the study was found to be easy for 
administration and the children found it easy for intake. 
  No adverse side effects were reported during or after the course of 
treatment. 
  The biochemical analysis  and pharmacological studies of the drug 
revealed its efficacy. From the studies, the drug Thiripala matherai with 
Sombu Theeneer possesses significant haemantinic action. 
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CONCLUSION 
            From the above studies it is clear that Pandu noi, is caused by 
derangement of pitham, followed by the derangement of vatham and kabam.              
The drug taken for the study THIRIPALA MATHERAI has been proved 
clinically to be potent haematinic and it raises the hemoglobin level in 
anemia patients when given regularly along with other healthy 
supplementary diets. 
 
          Both symptomatic relief and qualitative improvement were observed 
in the patients. 
 
  These drug is easily available and costeffective. 
 
   Due to encouraging result of above study these drug may be taken for 
larger study in treatment for Pandu noi and it will open new windows.  
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ANNEXURE - I 
PREPARATION OF THE TRAIL DRUG 
THIRIPALA MATHERAI 
Okjubie!svg<Ggt<!;< << << < !
gMg<gib<!Okiz<Kit<                  !! .!211!gm 
kie<xqg<gib<!Okiz<Kit<              .!211!gm 
ofz<zq<ux<xz<!!!!!!!!!!!!!!!.!211!gm 
ne<eOhkq!osf<Kivl<!!!!!!!!!.!211!gm 
)osb<Ljx!.!kiK!sQu!uGh<H*!
uz<zijvs<siX!!!!!!!!!!!!!!.!Okjubie!ntU 
ofz<zqg<gib<s<siX!!!!!!!!!!!.!Okjubie!ntU!!
!
osb<Ljx!;!<<< !
!!!! ! Le<! fie<G! svg<GgjtBl<! ye<xigg! gzf<K! yV! l{q! Ofvl<!
njvk<K! wz<zir<! gzf<k! hqe<H! Le<! ! higr<gtqx<! %xqbhc! uz<zijvs!
six<xqz<! WP! LjxgTl<! ofz<zqg<gib<s<! six<xqz<! WP! LjxgTl<! osb<K!
Lcuqz<! Ge<xql{q! wjm! lik<kqjvgtigs<! osb<K! fqpzqZzi<k<kqh<! Hm<cbqz<!
hk<kqvh<hMk<kUl</!!
!
ntU!; 
!!!Gpf<jkbqe<!wjmg<G!kg<guiX!!)2!.!3!lik<kqjvgt<!ujv*!
Kj{!lVf<K!;<<< !!!
! Osil<Hk<!kQfQi</!
kQQQQVl<!Ofib<< << << <!;!!
!! !hi{<M!!
Nkivl<!;<<< !
!! gMg<gib<!uz<zijv!keq!li{<H!!.!!Lgl<lK!nh<Kz<zi!sibqH!h/w{</!92 
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Osil<Hk<kQfQi<< < Q Q << < Q Q << < Q Q <!
Okjubie!svg<Ggt<!;< << << < !
• Osil<H!! .! 2hr<G!
• fQi<! ! .! 31hr<G!
!
osb<Ljx!;!<<< !
! Osil<H!yV!hr<Gg<G!fQi<!31!hr<G!uqm<M!uijzbqzqm<M!ucg<g!kQfQi<!
-xr<Gl</!
!
ntU!;!
! 6!.!21!lq/zq!
!
Nkivl<<<<!;!
!!! G{himl<!&zqjg!.!!h/w{<!579!
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jphpgyh khj;jpiu 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ofz<zq!ux<xz<< < << < << < <! kie<xqg<gib<< < << < << < <!
ne<eOhkq<<< !gMg<gib<< << << <! !!ne<eOhkq!osf<K~vl<< < << < << < <!
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jphpgyh khj;jpiu 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ofz<zqg<gib<< < << < << < <! uz<zijv<<< !
kqiqhzilik<kqjv<<< !osb<Ljx<<< !
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Nrhk;Gj;jPePh; Kiw 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Osil<H<<< ! Osil<Hk<kQfQi<!uck<kz<< < Q Q < < << < Q Q < < << < Q Q < < <!
Osil<Hk<kQfQi<< < Q Q << < Q Q << < Q Q <!
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NEIKURI 
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PROPERTIES OF  THE TRAIL DRUG 
!
gMg<gib<< << << <!
Botanical name :  Terminalia chebula 
Family  : Combretaceae 
Part used : Fruit 
!
OuX!!ohbi<gt<!!;< << << < !!
!! ng<Ogiml<, njhbe<?!nLkl<?!nl<jl?!Oskgq?!!uiqg<gib<?!ueKi<g<gq?!
Ovigq{q?!\Quf<kq?!!Olgl</ 
!
Sju!!;!!
!! Lg<gqb! Sju! .! Kui<h<H?! nk<Kme<! sqxqK! -eqh<H?! Htqh<H?! gii<h<H?!
jgh<H. 
!
ke<jl!!!;<<< !!ouh<hl<!!
!
hqiqU!!!;!!-eqh<H!!!!
!
utiqbz<H!;<<< !!lvl<!!
!
osb<jg!!;!<<< !
• lzlqtg<gq!!
• hsqk<kQk<Ki{<c!!!
• dvlig<gq!
• dmx<Oxx<xq!
!
Sk<kq!!Ljx!!!;<<< !!
!!
!! gPfQiqz<! Dxh<Ohim<M! lR<st<fQjvh<! Ohig<gqg<! ogim<jmjb! fQg<gq!
Êzi<k<kqg<!ogit<tz</ 
!
ohiKG{l<!;!<<<  
  
  hi{<M?! Osijh?! gilijz?! HP! Ofib<gt<?! g{<O{ib<gt<?! jg! giz<!
wiqs<sz<?!-Vlz<!-jph<H?!H{<?!Gm<ml<!Lkzqbe!kQVl</!
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!
gMg<gibqe<!sqxh<H;< < << < << < < !
!! gMg<giBf<!kiBr<!gVkqozie<oxe<!xiZl<!
! gMg<gib<k<!kib<g<gkqgr<!gi{<fQ!.!gMg<gib<Ofib<!
! ym<c!Bmx<Oxx<Xl<!dx<xue<je!ObiSjugt<!
Dm<cBmx<!Oxx<X!Luf<K!
Constituents :                        
            Iron, copper, Glucose, Sorbitol, Fructose, Sucrose, Eighteen typical amino 
acids, Succinic acid, Phosphoric acid, Tannins like Gallic acid, Chebulic acid, 
Corilagin. 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
kie<xqg<gib<< < << < << < <!
Botanical name : Terminalia bellirica 
Family  : Combretaceae  
Parts used : Fruit 
!
OuX! ! ohbi<gt<<< <! ;! ng<gf<kl<?! nLkl<?! nl<hzk<kq?! wiqgm<hzl<?! H,kuisgl<?!
ng<gik<kie<?! Nvill<?! gf<km<hzl<sgkl<! kihliiq?! kieqg<gib<! kqxqzqr<gl<?!
ki{qg<gib</!
!
Sju!!!!!!;!!!Kui<h<H!!
!
ke<jl<<< !!!! ;!!ouh<hl<!!
!
hqiqU!!!!!!!;!!-eqh<H!!!!
!
utiqbz<H<<< !! ;!!lvl<!!
!
osb<jg<<< !;!!
• Kui<h<hq!!
!
• Ogijpbgx<xq!!
• dvlig<gq!
!
• Lzlqtg<gq/! !
!
Sk<kq!<<< Ljx!;!!
!!!!!!!!kijp!uqPK!!six<xqz<!yV!sill<!Dx!!juk<K!!uqjkjb!fQg<gq!!
-vuqbqZzi<k<kqg<!ogit<tz/<!
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!
ohiKG{l<!;!<<< !
!! !
!! !“N{qh<ohie<!Olegq!gpGl<!ytqBlqGl<!
! !Ogi{qg<!ogit<!uikhqk<kg<!ogit<jg!Ohil<!.!kieqg<gib<!
! !ogi{<mui<g<G!OlglXl<!%xi!nex<x{qBl<!!
! !g{<mui<g<G!uikl<!Ohil<!gi{<”!!!
! ! ! ! ! ! ! .!G{himl<!!&zqjg!!!!!!!!!!!!!!!!!!!!!!!!
!
!! -K! dmx<G! npjgBl<?! ytqjbBl<?! ogiMk<K! Lg<Gx<xr<gjtBl<!
ke<eqjzh<hMk<Kl<!
!
Chemical Constituents: 
  Iron, Copper, Glucose, Galactose, Fructose, Rhamnose, Mannitol, Tannins 
like Gallic Acid. 
ofz<zq<<< !
!
Botanical Name  : Phyllanthus emblica 
Family    : Euphorbiaceae 
Parts used   : ux<xz<!
OuX!ohbi<gt<;< << << < !
!! Nlzgl<?!Nl<hz<?!!kik<kiiq?!!Ogivr<gl<?!lqXKhzi?!kik<kqiq?!!
Nzgl<?!!Nliqgl<?!!lQKkf<K!
!
Sju!! ! ! ;! Htqh<H?!Kui<h<H?!-eqh<H!
ke<jl<<< ! ! ! ;! km<hl<!
hqiqU! ! ! ! ;! -eqh<H!
utiqbz<H<<< ! ! ! ;! lvl<!
!
osb<jg;<<< !
• Kui<h<hq!
• Gtqi<s<sqB{<mig<gq!
• sqXfQi<h<!ohVg<gq!
• lzqlqtg<gq!
!
Sk<kqLjx;<<< !
!! hiz<!uqm<M!Ougjuk<Kg<!ogim<jmjb!fQg<gq!dzi<k<kqg<!ogit<tz<!
 123 
!
ohiKG{l<<<<!
! ‘-z<zi!lzg!lqv{<M!lbqe<xiOe!
! !bqz<zi!lzglqVg<GOl!!.!!-z<zilz<!
! !uijpg<!geqBl<!ujmB!lqPK!L{<hie<!
! !uijpg<!geqBe<!juk<k!ue<”!
! ! ! ! ! ! .!Okjvbi<!blg!ou{<hi!
!
ofz<zqjb! gx<hLjxh<hc! kg<g! hk<kqbk<Kme<! dhObigqk<kiz<?! ! uz<jz?!!
lOgikvl<?!hi{<M?!ohVubqX?!&zl<?!!ohVl<hiM?!!Osijh!Lkzqb!hq{qgt<!
kQVl</!
!
Constituents: 
  Richest known natural source of Vitamin C, Tannins 
 
ne<eOhkq!osf<K~vl<!< < << < << < < (Ferrous Sulphate) 
!
Name  :  Ferrous Sulphate 
osb<jg!;!<<< !
• dmz<!dvL{<mig<gq!!
• Kui<h<hq!
• HPg<ogiz<zq!
• Ljxouh<hgx<xq!
• fix<xlgx<xq!
Sju!;!!Kui<h<H!
!
ke<jl!;!!<<< ouh<hl<!
!
hqiqU!;!!-eqh<H!
 
 
ohiKG{l<;<<< !
!! ‘Ljtuqv{R<!S,jzlf<k!Lm<mijlg<!gm<c!
! uqjtbxe<l!OgikvOfib<!uQm<Ml<!.!ujtljzOhii<!
! gim<Mle<ek<!ke<jeg<!g{k<kqx<!szlig<gqg<!!
! gim<Mle<e!OhkqbK!gi{<”!
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!
!! hi{<M?! fim<hm<m! gg<gqVlz<?! Olguqv{l<?! km<jmg<! gqVlq! Ovigl<?!
gVh<huqv{l<!kQVl<!
Sk<kq!Ljx;<<< !
!! wZlqs<sl<hps<six<xqz<!Dxjuk<K!wMk<Kg<!ogit<tUl</!
!!!!ne<eOhkqs<!osf<K~vl<;!< < < << < < << < < < !
Sk<kq!osb<k!ne<eOhkqjb!gz<uk<kqzqm<M!ogiR<sl<!hps<siX!uqm<M!!!!
Hvm<c!yV!GMjubqzqm<M?!sqz<zqm<M!sQjz!osb<K!Hmlqm<M!
wMg<gosf<K~vliGl</!
!
uz<zijv<<< !
!!!!
Botanical Name :  Centella Asiatica 
Family :  Apiaceae 
Parts used :  Leaves 
OuXohbi<gt<!;!!< << << < s{<mgq?!hq{<Ciq?!Obiseut<tq!
Sju!;!!Kui<h<H!?!!jgh<H?!!-eqh<H!!
ke<jl!;!!<<< km<hl<!
hqiqU!;!!-eqh<H!
utiqbz<H!;!!<<< H,{<M!ujgs<!osc!
osb<jg!;!!<<< !
• dmz<Okx<xq!
• dvlig<gq!
• sqXfQi<!ohVg<gq!
ohiKG{l<;<<< !
!!!!
!! ng<gv!Ofib<!liXl<!ngZl<!ubqx<xqpqU!
! kg<guqvk<!kg<gMh<Hk<!kiOeGl<!.!hg<gk<kqz<!
! wz<zijv!BlVf<oke<!OxBjvk<K!fe<jlBt<!
! uz<zijv!jbuti<k<K!ju/!
!
Chemical Constituents: 
  Triterpene is a major and the most important component of C. asiatica, 
regarded as a marker constituent in terms of quality control. The triterpenes 
 125 
obtained from C. asiatica are mainly pentacyclic triterpenic acids and their 
respective glycosides, belonging to ursane- or oleanane-type, including asiatic 
acid, asiaticoside, madecassic acid, madecassoside, brahmoside, brahmic acid, 
brahminoside, thankuniside, isothankuniside, centelloside, madasiatic acid, centic 
acid, cenellic acid, betulinic acid, indocentic acid, etc.  
!
ohVR<sQvgl<< Q << Q << Q <!
!!!!
Botanical Name : Pimpinella anisum 
Family  : Apiaceae 
Parts used :  Seeds 
Sju!;!!gii<h<H?!!-eqh<H!
ke<jl!;!!<<< ouh<hl<!
hqiqU!;!!gii<h<H!
utiqbz<H!;!!<<< H,{<M!ujg!
osb<jg!;!!<<< !
• ngm<Muibgx<xq!
• hsqk<kQK~{<c!
ohiKG{l<;<<< !
!! ‘ObieqOfib<!Ge<ll<!dVm<jslf<!kl<ohiVlz<!
! OheLX!gisl<!hQzqglqjvh<!!.!hQedjv!
! Osig<gqe<x!uikLOhiR<!sQi<ohiqb!sQvgk<kiz<!
! &g<GOfi!bqz<jz!olipq”!
!
Chemical Constituents: 
  The most important compounds of aniseeds essential oil were trans-anetole, 
estragole, γ-hymachalen, para-anisaldehyde and methyl cavicol.  
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ANNEXURE – II 
BIOCHEMICAL ANALYSIS 
BIO- CHEMICAL ANALYSIS OF   PREPARATION OF                        
THE EXTRACT 
 
                          5 gms of the drug was weighed accurately and placed in a  
250 ml clean beaker. Then 50ml of distilled water is added and dissolved  
well. Then it is boiled well for about 10 minutes. It is cooled and filtered  
in a 100ml volumetric flask and then it is make up to 100ml with distilled  
Water. This fluid is taken for analysis.       
 
QUALITATIVE ANALYSIS 
 
S.NO EXPERIMENT OBSERVATION INFERENCE 
1. TEST FOR CALCIUM: 
2ml of the above prepared extract 
is taken in a clean test tube. To 
this add 2ml of 4% Ammonium 
oxalate solution.  
A white 
precipitate is 
formed. 
Indicates the 
presence of 
calcium. 
2. TEST FOR SULPHATE: 
2ml of the extract is added to 5% 
barium chloride solution. 
A white 
precipitate is 
formed. 
Indicates the 
presence of 
sulphate. 
3. TEST FOR CHORIDE: 
The extract is treated with silver 
nitrate solution. 
No white 
precipitate is 
formed. 
Absence of 
chloride. 
4. TEST FOR CARBONATE: 
The substance is treated with 
concentrated Hcl. 
No brisk 
effervescence is 
formed. 
Absence of 
carbonate. 
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5. TEST FOR STARCH: 
The extract is added with weak 
iodine solution.  
 
No blue colour is 
formed. 
Absence of 
starch. 
6. TEST FOR IRON FERRIC: 
The extract is acidified with 
glacial acetic acid and potassium 
ferro cyanide.  
No blue colour is 
formed. 
Absence of iron. 
7. TEST FOR IRON FERROUS: 
The extract is treated with 
concentrated Nitric acid and 
ammonium thio cyanide solution. 
Blood red colour 
is formed. 
Indicates the 
presence of 
ferrous iron. 
8. 
 
TEST FOR PHOSPHATE: 
The extract is treated with 
ammonium Molybdate and 
concentrated nitric acid.   
No yellow 
precipitate is 
formed. 
Absence of 
phosphate. 
9. 
 
 
TEST FOR ALBUMIN: 
The extract is treated with 
Esbach’s reagent. 
No yellow 
precipitate is 
formed. 
Absence of 
albumin. 
10. TEST FOR TANNIC ACID: 
The extract is treated with ferric 
chloride. 
Blue black 
precipitate is 
formed. 
Indicates the 
presence of 
tannic acid. 
11.   TEST FOR 
UNSATURATION: 
Potassium permanganate solution 
is added to the extract 
It gets 
decolourised. 
Indicates the 
presence of 
unsaturated 
compound. 
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12.  TEST FOR THE REDUCING 
SUGAR: 
5ml of Benedict’s quantitive 
solution is taken in a test tube and 
allowed to boil for 2 mins and add 
8-10 drops of the extract and 
again boil it for 2 mins.   
Colour change 
occurs. 
Indicates the 
presence of 
reducing sugar. 
13. TEST FOR AMINO ACID: 
One or two drops of the extract is 
placed on a filter paper and dried 
it well. After drying, 1% 
Ninnhydrin is sprayed over the  
same and dried it well. 
Violet colour is 
formed. 
Indicates the 
presence of 
amino acid. 
14. TEST FOR ZINC: 
The extract is treated with 
potassium Ferrocyanide 
No white 
precipitate is 
formed. 
Absence of zinc. 
 
 
Inference: 
              
          The given sample of “Thiripala matherai” contains Calcium, 
Sulphate, ferrous iron, Tannic acid, Saturated compound, Reducing sugar  
and Amino acid. 
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ANNEXURE – III 
PHARMACOLOGICAL ANALYSIS 
PHARMACOLOGICAL ANALYSIS OF THIRIPALA MATHERAI 
 
                  STUDY ON HAEMATINIC ACTION 
 
Preparation of the trail drug: 
 
                             Varieties of preparations in siddha system of medicine are 
well known for its haematinic action of which Thiripala matherai. To 
prove the efficacy of this medicine, an attempt was made to study its effect 
using “Albino rats”. For this purpose, rats were made anaemic by the 
following procedure. 
 
Artificially induced Iron deficiency:  
 
                         The albino rats taken for this experiment were kept in 
aluminium cages and provided with drinking water and milk, free from iron. 
The administration of the iron preparation under investigation was started, 
when the haemoglobin level fell to nearly 6.0 gm/100ml. At the beginning of 
the experiment 40% was determined.  
 
Study on rats:  
                     
                      Twelve albino rats were first divided into equal groups, with 
six rats in each group. The first group received water. The second group 
received Thiripala matherai. All the above procedures were continued for 
four weeks at the rate of once in a day. The Haemoglobin levels of rats were 
measured after 1 week, 2 week, 3 weeks and 4 weeks. The results observed 
are tabulated in the following chart. 
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 STUDY OF HEMATINIC ACTION OF THIRIPALA MATHERAI 
 
 
 
 
 
Discussion : 
  A remarkable raise of Hb above 10.7 gms/dl is seen in the group 
treated with trial drug. From these studies it is clear that the drug Thiripala 
Matherai has significant hematinic Action 
Serial 
no 
     Drugs   Dose Before drug 
Administration 
         After drug administration  Remarks 
Initial reading   Ist 
week  
  II 
week 
  III 
week 
  IV 
week 
  V 
week 
          
 
 
  1. 
 
 
 
Control 
(water 2ml) 
     
  
 
  2ml          5.8 
         6.2 
         6.0 
         6.4 
         6.2 
         6.5 
5.8 
6.2 
6.0 
6.4 
6.2 
6.5 
5.6 
6.0 
5.7 
6.1 
6.0 
6.2 
 
5.5 
6.0 
5.6 
6.0 
5.9 
6.1 
 
5.3 
5.7 
5.3 
5.7 
5.6 
5.8 
 
5.2 
5.5 
5.1 
5.5 
5.5 
5.6 
5.2 
5.5 
5.1 
5.5 
5.5 
5.6 
5.4 
      
 
  2. 
 
 
Thiripala 
matherai with 
sombutheener 
 
 
100mg 
in 10 
ml 
         6.0 
         6.2 
         6.4 
         6.4 
         6.0 
         5.9 
6.0 
6.2 
6.4 
6.4 
6.0 
5.9 
6.3 
6.5 
6.7 
6.7 
6.2 
6.2 
 
7.0 
7.0 
7.2 
7.3 
7.0 
7.0 
7.5 
7.5 
7.8 
7.8 
7.6 
7.5 
9.0 
9.0 
9.2 
9.2 
9.0 
9.0 
10.5 
10.7 
10.7 
10.8 
10.6 
10.9 
 
10.7 
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STUDY ON LAXATIVE ACTION 
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PHARMACOLOGICAL ANALYSIS OF  
THIRIPALA MATHERAI 
STUDY ON LAXATIVE ACTION 
 
Drug   :  Thiripala Matherai 
Method  :   Charcoal Meal Method  
 
Procedure: 
  Six albino rats of uniform weight and size selected and divided into 2 
groups each containing 3 rats. All the rats were fasted for 48 hours before 
starting the experiment. The first group was treated as control group. The 
control group received distilled water (1ml) orally. The second group was 
fed by test drug Thiripala Matherai (100mg). 
 One hour later each animal of the groups was given 0.5ml of an 
aqueous suspension of 10% charcoal meal, the animals were sacrificed with 
chloroform. The small intestine from pylorus up to caecum was removed 
and the distance traveled by charcoal was measured by measuring the 
distance from pylorus. At the end of the experiment, the distance traveled by 
the carbon particle gives the extent of laxative action if any comparing with 
that of control. 
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S. 
No. 
Name of 
Drugs / 
Groups 
Dose / 
100 gram 
body 
weight 
 
Total 
Length of 
the 
intestine 
Charcoal 
meal 
traveled up 
to 
% of 
charcoal 
Travelled 
Remarks 
1 
Control  
water 
2 ml 100cm 75cm 75% Good 
2 
Bringaraja 
Chooranam 
100mg 92cm 90 cm 97.4% Good 
 
Result: 
 The trial drug Thiripala Matherai shows significant laxative action. 
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STUDY ON HEPATO PROTECTIVE ACTION 
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PHARMACOLOGICAL ANALYSIS 
HEPATO – PROTECTIVE STUDY OF THIRIPALA MATHERAI 
 
AIM:  To analyse the hepato-protective study of 
 
THIRIPALA MATHERAI 
 
Materials  and Methods 
 Two groups of albino rats each consisting of 3 rats were used in this 
study. One group (A) of Albino rats received CCL4 0.2 ml/100mg body 
weight subcutaneously. The second group(B) received CCL4 0.2 ml /100 gm 
body weight with trial drug  THIRIPALA MATHERAI with SOMBU 
THEENEER for 8 days continuously. 
 
 On the ninth day the animals were sacrificed and liver lobes excised 
for histopathological studies. 
 
HISTOPATHOLOGICAL STUDIES 
 In the CCL4 given group there was marked liver damage. Both the 
sample liver shows hepatocytes with lobular disarray. There is ballooning of 
the cytoplasm with plenty of fat vacuoles. In focal areas they coalesce to 
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form fatty cysts. Few of the hepatocytes are completely replaced by fat 
vacuoles. Minimal fibrosis was seen extending form portal tract. 
 
 In group that received CCL4 and drug an over all protection from 
CCL4 damage was observed. Both the liver section shows normal 
hepatocytes arranged around central vein with mild dilatation. Sinuses 
appear dilated with prominent kupffer cells. Portal tracts appear expanded. 
 
 These two groups of liver section were compared to the normal 
histological appearance of the rat liver. 
 
Histopathology of Liver -  Normal   
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IMPRESSION 
 
 
CONCLUSION:  
  The test drug have significant hepato protective action. 
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ANNEXURE - IV 
GOVERNMENT SIDDHA MEDICAL COLLEGE AND HOSPITAL 
POST GRADUATE RESEARCH CENTRE 
BRANCH IV – KUZHANTHAI MARUTHUVAM 
PALAYAMKOTTAI – 627 002. 
CASE SHEET PROFORMA – PANDU NOI 
Name of the Medical unit :   Nationality   : 
I.P. No.   :   Religion   : 
Bed. No.   :   Date of Admission  : 
Name    :   Date of Discharge  : 
Age/ Sex   :   Duration of treatment : 
Occupation (Parents) :   Diagnosis   : 
Income (Parents)  :   Medical Officer  : 
Informant     :  
Address     :       
 
Complaints and duration   : 
History of present illness   : 
History of past illness   : 
Antenatal History    : 
Birth and Neonatal History  : 
Dietetic and Nutritional History  : 
Developmental History   : 
Family History    : 
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Social History    : 
Immunization History   : 
General Examination 
1. Consciousness    : 
2. Decubitus     : 
3. Anemia     : 
4. Jaundice     : 
5. Cyanosis     : 
6. Clubbing     : 
7. Pedal oedema    : 
8. Lymphadenopathy   : 
9. Nourishment    : 
10. Skin changes    : 
Vital Signs 
1. Pulse 
 - Rate     : 
 - Rhythm    : 
 - Volume    : 
 - Character    : 
2. B.P.     : 
3. R.R.     : 
4. Temperature    : 
Anthropometry 
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1. Wt – Weight    : 
2. Ht – Height    : 
3. Mid arm circumference  : 
4. Head circumference   : 
5. Chest     : 
6. Skin fold thickness   : 
Siddha System - Clinical Examination:  
Poripulangal 
 Mei     : 
 Vai     : 
 Khan     : 
 Mookku    : 
 Sevi     : 
Kanmendriyam – Kanmavidayam 
 Kai     : 
 Kaal     : 
 Vaai     : 
 Eruvaai    : 
Karuvaai    : 
Gunam 
 Sathuvam    : 
 Rajo     : 
 Thamo    : 
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Nilam  
 Kurinchi    : 
 Mullai    : 
 Marutham    : 
 Neithal    : 
 Palai     : 
Paruva Kaalam  
 Kar     : 
 Koothir    : 
 Munpani    : 
 Pinpani     : 
Elavenil    : 
 Muthuvenil    : 
Uthayam – Athakayam 
 Puyam    : 
 Sayam    : 
 Kaal     : 
 Paatham    : 
Pira Uruppugalin Nilai    
 Moolai    : 
 Iruthayam    : 
 Puppusam    : 
 Kalleeral    : 
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 Manneeral    : 
 Kudal     : 
 Siruneeragam   : 
 Kuri     : 
Mummalam 
 Viyarvai    : 
 Malam    : 
 Moothiram    : 
Mukkutra Udal     
 Vaatha thegi   : 
 Piththa thegi   : 
 Kabha thegi    : 
 Kalappu thegi   : 
Udal Kattugal  
 Saaram    : 
 Senneer    : 
 Oon     : 
 Kozhuppu    : 
 Enbu     : 
 Moolai    : 
 Sukkilam/Suronitham  : 
Envagai Thervugal 
 Naadi     : 
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 Sparisam    : 
 Naa     : 
 Niram    : 
 Mozhi    : 
 Vizhi     : 
 Malam    : 
 Moothiram    : 
Vatham 
 Piranan    : 
 Abaanan    : 
 Uthaanan    : 
 Viyaanan    : 
 Samaanan    : 
 Naagan    : 
 Koorman    : 
 Kirugaran    : 
 Devathathan    : 
 Dhananjeyan   : 
Pitham 
 Analam    : 
 Ranjagam    : 
 Sathagam    : 
 Alosagam    : 
 Pirasagam    : 
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Kabam 
 Avalambagam   : 
 Kiletham    : 
 Pothagam    : 
 Tharpagam    : 
 Santhigam    : 
Neerkuri  
 Niram    : 
 Manam    : 
 Nurai     : 
 Edai     : 
 Enjal     : 
Neikuri     : 
Malakuri 
 Niram    : 
 Nurai     : 
 Elagal    : 
 Erugal    : 
Modern Aspects 
Systemic examination 
Cardiovascular system: 
1. Inspection: 
2. Palpation: 
3. Percussion: 
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4. Auscultation: 
Examination of other systems  
 Respiratory system: 
 Abdomen: 
 Central nervous system: 
 Excretory system:  
Lab Investigations  
1. Blood      
TC     : 
DC     : 
Hb     : 
ESR     : 
PCV     : 
MCV     : 
MCH     : 
MCHC    : 
Total RBC count   : 
Reticulocyte count   : 
Peripheral blood smear  : 
2. Urine 
Albumin    : 
Sugar     : 
Deposits    : 
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Bile salt    : 
Bile pigments   : 
3. Motion 
Ova     : 
Cyst     : 
Occult blood   : 
DIFFERNTIAL DIAGNOSIS : 
PROGNOSIS   : 
MARUTHUVAMURAI : 
ADVICE    : 
DAILY PROGRESS  : 
Date Symptoms Medicine 
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GOVERNMENT SIDDHA MEDICAL COLLEGE AND HOSPITAL 
POST GRADUATE RESEARCH CENTRE 
BRANCH IV – KUZHANTHAI MARUTHUVAM 
PALAYAMKOTTAI – 627 002. 
ADMISSION – DISCHARGE SHEET 
Name of the medical unit :   Nationality  : 
I.P.NO   :   Religion  : 
Bed No   :   Informant  : 
Name    :   Date of admission : 
Age/Sex   :   Date of Discharge : 
Occupation (parents) :   No. of days treated : 
Income (Parents)  :   Diagnosis  : 
S. No. Clinical Features During admission During discharge 
1. 
Pallor of conjunctiva and 
nail beds 
  
2. Anorexia   
3. Ulceration of mouth   
4. Diarrhoea   
5. Lassitude   
6. Emaciation   
7. Palpitation   
8. Dyspnoea on exertion   
9. Worm infestation   
Place  : 
Date  :             Signature of the Medical Officer, 
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